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RESPONSE TO EPA COMMENTS ON THE FEASIBILITY STUDY
y DATED FEBRUARY 28, 2005

BROWN'S DUMP SITE
u EPA I.D. NUMBER: FLD 980 847 016

May 2005

LJ Comment:

1. As discussed previously, it is likely that the school properly w i l l be placed back into re-
use at some point hi the future. With completion of the Record of Decision in sight,

^ please look into any future development plans for the school property to see if any
additional remedial designs can be taken into account now to better coordinate
remediation with planned uses of the property.

i i
Response:

According to City of Jacksonville planning personnel, there are no future development
plans or change in zoning for the school property. Currently, the school properly is
zoned as Public Buildings and Facilities.

^ Comment:

2. Response to Comment Received via E-mail on Febaiary 4, 2005: The response states that
i i "[sjecrions 2.3 and 2.5 have been revised to include ecological receptor protection based

RGOs discussions." Sections 2.3 and 2.5 do not appear to have been changed to discuss
ecological protection. Please review and revise accordingly.

Page 1-8, first bullet: The FS states that "[e]cological risks from exposure to COPECs in
sediment and surface water were found to be acceptable." Actually, the ecological risk
assessment found that, in sediment, there were no contaminants observed that were
direct or food chain exposure COPECs. In surface water, there were no contaminants
observed that were direct exposure COPECs. Surface water was not evaluated as a
substrate media for food chain exposures because it represents a minor exposure
pathway to wildlife. Please revise the FS to more accurately reflect the ecological risk
conclusions.

'^ Page 1-8: EPA believes there are more than 34 parcels with COPEC concentrations above
ecological preliminary RGOs (see EPA's draft comments on Phase 3 Work Plan
Addendum).

LJ

More importantly, the FS revisions do not address the main point of the original
comment which is to "provide an analysis in the FS which outlines how successful (or

u_j unsuccessful) clean up to address human health concerns is in addressing ecological
concerns." The ecological analysis included in the Work Plan for the RI/FS - Addendum
(March 2005) (or similar analysis) should also be included in the FS. If the analysis

L_J supports the expectation that removal or covering of soil identified for remediation on
Figures 4-1 and 4-2 to satisfy cleanup for human health protection will also address most
of the ecological risk associated with direct exposure and food chain ecological risk, then
any remaining direct exposure and food chain ecological risk can be considered

j insignificant for the following reasons:

U
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LJ

LJ

LJ

L_J

LJ

The preliminary ecological RCOs for the COPECs identified in Step 3a of the Ecological
Risk Assessment (ERA) are very conservative.

The ecological setting at Brown's Dump is not of high ecological value (i.e., it is an urban
residential setting).

Response:

At the time of responding to the comment, Sections 2.3 and 2.5 were planned to include
ecological analysis. However, upon review of the sections of the FS, ecological protection
analysis was best suited to be included in Sections 1.7.2 and 2.1.0.

The text on Page 1-8 is edited to read more like what is suggested in the comment and
the ERA report.

The samples where ecological COPECs were identified were listed at the end of the
ERA, which are included in the revised Section 1.0 of the FS. These samples represent 35
parcels, as included in Table 1 below. This table was also included in the Phase ITI work
plan addendum. This table wil l be included in the revised FS Section 2.0 as Table 2-3A.
The sample location ID column represents the soil sample locations identified in the
ERA.

The suggested remarks on ecological protection are included in the revised Section 2.0.

TABLE 1
Ecological RGO Exceedance Samples, Parcels, and Status at the End of FS Implementation

Sample
Location ID Location of the Sample in a Parcel

Color
Coding Status

LJ

From the intersection of Rita & Nash go
northeast to the 2nd parcel on the southeast side

BDSB009 of street (adjacent to Moncrief Creek). Brown

From the intersection of Rita & Nash go
northeast to the 6th parcel on the southeast side

BDSB012 of street (adjacent to Moncrief Creek). Brown

Soils Proposed for Remediation
(In Phase 1 Area)

Soils Proposed for Remediation
(In Phase 1 Area)

U BDSB014 In Parcel 006.
Soils Proposed for Remediation

Pink (Ash and Lead Exceeds)

LJ

U

BDSB016 In Parcel 010.

It is within the large asymmetrical parcel
identified as Moncrief Village. This parcel is
located east across the street from the JEA

BDSB045 substation.

It is within the large asymmetrical parcel
identified as Moncrief Village. This parcel is
located east across the street from the JEA

BDSB046 substation.

It is within the large asymmetrical parcel
identified as Moncrief Village. This parcel is
located east across the street from the JEA

BDSB054 substation.
J

Soils Proposed for Remediation
Pink (Ash and Lead Exceeds)

Soils Proposed for Remediation
Brown (In Phase 1 Area)

Soils Proposed for Remediation
Brown (In Phase 1 Area)

Soils Proposed for Remediation
Brown (In Phase 1 Area)

U
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Sample
Location ID Location of the Sample in a Parcel

Color
Coding Status

It is within the large asymmetrical parcel
identified as Moncrief Village. This parcel is
located east across the street from the JEA

BDSB055 substation.

It is within the large asymmetrical parcel
identified as Moncrief Village. This parcel is
located east across the street from the JEA

BDSB058 substation.

BDSB124 In Parcel 133.

BDSB130

BDSB134

BDSB136

BDSB097

From the intersection of Connie and 33rd go
southeast to the 6th parcel on the west side of
Connie.

It is located on the southwest corner of Etta and
33'd.

In Parcel 177.

Brown

Brown

Brown

Brown

Brown

Brown

From Parcel 228, it is west across the street from
the north portion of parcel 228 (northwest corner
of that intersection - Bessie Circle East and
Bessie Circle South). Brown

Soils Proposed for Remediation
(In Phase 1 Area)

Soils Proposed for Remediation
(In Phase 1 Area)

Soils Proposed for Remediation

Soils Proposed for Remediation
(In Phase 1 Area)

Soils Proposed for Remediation
(In Phase 1 Area)

Soils Proposed for Remediation

Soils Proposed for Remediation
(In Phase 1 Area)

From the intersection of Bessie & 33rd, go north
BDSB101 to the 5th parcel on west side of Bessie Circle. Brown

BDSB180 In Parcel 154. White

Soils Proposed for Remediation
(In Phase 1 Area)

No remediation

BDSB182 In Parcel 150.

BDSB039 In Parcel 003.

Soils Proposed for Remediation
Brown (Ash and Lead Exceeds)

Soils Proposed for Remediation
Pink (Lead Exceeds)

U

BDSB040 In Parcel 004.

BDSB041

BDSB042

In Parcel 003.

In Parcel 016.

Soils Proposed for Remediation
Pink (Ash and Lead Exceeds)

Soils Proposed for Remediation
Pink (Lead Exceeds)

Green Additional Sampling for COCs

BDSB043 In Parcel 022. Green Additional Sampling for COCs

BDSB149

BDSB189

BDSB307

BDSB066

In Parcel 160.

In Parcel 078.

In Parcel 233.

In Parcel 032.

BDSB108 In Parcel 232.

Soils Proposed for Remediation
Brown (Lead Exceeds)

Green Additional Sampling for COCs

Green Additional Sampling for COCs

Green Additional Sampling for COCs

Brown Soils Proposed for Remediation
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Sample
Location ID Location of the Sample in a Parcel

Color
Coding Status

From the intersection of Spires & 33rd go west to
1st road on left (Leonard) and turn south to the

BDSB304 3rd parcel on the west side of Leonard. Brown

BDSB345 In Parcel 265. Green

BDSB111 In Parcel 289. Green

BDSB078 In Parcel 047. Green

Soils Proposed for Remediation
(In Phase 1 Area)

Additional Sampling for COCs

Additional Sampling for COCs

Additional Sampling for COCs

L_J

LJ

LJ

u

BDSB085

BDSB110

In Parcel 700.

In Parcel 293.

BDSB170 In Parcel 206.

BDSB311 In Parcel 317.

Soils Proposed for Remediation
(In Mary McCleod Belhune

Pink Elementary School Property)

Green Additional Sampling for COCs

Brown Soils Proposed for Remediation

Soils Proposed for Remediation
Brown (Ash and Lead Exceeds)

Color Coding in Section 4.0 Figures of the Feasibility Study (Sept. 2004)

Comment:

3. Section 4.2.4, page 4-5 and 5-6, Figure 4-2: Figure 4-2 indicates that minimal excavation
with covering would occur on certain properties (e.g., the school property). However,
the text on pages 4-5 and 4-6 speaks of deep excavation and does not mention the
covering aspect shown on Figure 4-2. Based on the text's emphasis on excavation, it
appears that Figure 4-2 needs to remove the "pink" identification of parcels to undergo
covering. If the intent of Alternative 4 is to actually cover the "pink" area in Figure 4-2,
then the text should be revised to clearly state mat the deep excavation envisioned for
the residential areas does not extent to certain areas of the Site and revised to explain the
character of the cover.

Response:

It is agreed that the emphasis of Alternative 4 is placed on the removal of COCs through
excavation. The excavation of COCs would be to the depth necessary to remove site
COCs or to a maximum depth corresponding to the top of the water table. Excavation of
soil below existing structures, roadways, driveways, and sidewalks would not be
considered for removal. Figure 4-2 incorrectly suggests that cover would be included in
Alternative 4. The figure and the legend have been revised to indicate that excavation of
COCs is the goal of this alternative. The "pink" areas have been revised to match the
remainder of the remediation area. In addition, the word "residential" in the legend for
the "brown" parcels has been deleted since not all areas proposed for excavation are
residential in Alternative 4.

LJ
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Comment:

4. Section 4.2.3, page 4-4: The study states for Alternative 3 that "[tjhe areas identified Ln
Figure 4-1 would be remediated as necessary to provide a minimum of 2 feet of soil

^ meeting RCOs. Ln general this would be accomplished through excavation of 2 feet of
soil meeting RGOs." This quote emphases excavation, which EPA considers an accurate
emphasis for Alternative 3. However, later in this section, the K states that "[a]s in
Alternative 2, areas of soil contamination exceeding RGOs would be excavated as
necessary to allow placement of the soil cover without creating storm water drainage
problems or surface grade problems." In addition, the key on Figure 4-1 identifies die
"brown" parcels as "residential parcels to be covered with excavation as needed
[emphasis added]." The general dirust given by these two citations of Alternative 3 in
relation to residential parcels emphasizes covering first.

The emphasis on covering versus excavation was not picked up during the initial and
subsequent reviews of the FS. Actually, EPA's emphasis for residential properties under

*—' Alternative 3 is excavation (i.e., excavation with backfill of soil cover). The study needs
to be revised to stress 'excavation with backfill of soil cover' for Alternative 3. Please
confirm, but it is believed that this reorder of Alternative 3 to place excavation in

LJ residential areas as die primary remedial action can be accomplished by die following
changes:

LJ • Figure 4-1: Change the "brown" key to "Parcel to be Excavated widi Backfill of Soil
Cover."

^ • Section 4.2.3, page 4-5, second paragraph, first full sentence: Change the sentence
beginning widi "As in Alternative 2..." to read in full as follows:

"Areas of soil contamination exceeding RGOs in
li—' the upper 2 feet would be excavated and the

excavation backfilled with soil cover. The end
result of excavation and associated backfill would

^ be to provide at least 2 feet of soil meeting RGOs in
residential areas."

LJ • Table 4-1, Alternative 3, Excavation of Soil/ash: Change "As needed to provide
cover" to "Excavated with Backfill of Soil Cover Ln Residential Areas, as needed to
provide soil cover in non-residential areas (e.g., former school)."

Response:

The intent of the wording was to allow a soil cover of residential parcels widi either
v—' minimal or no excavation Ln some cases where it makes sense. For instance, Ln a first

example a residential parcel has soil exceed ing RGOs beginning at 1 foot below land
surface and continuing several feet down (upper 1 foot meets RGOs), and most of die

UJ yard could accommodate an additional 1 foot. In this case it does not make sense to
excavate 2 feet of soil because the result will be the same in eidier case (2 feet of clean
soil over contaminated soil). In a second example, a whole series of parcels along the
creek have more than 5 feet of ash in the backyards. If the backyards can accommodate 2

J feet of clean soil rather than excavate 2 feet of ash, it would have less short-term impacts

U
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and the end result is the same (2 feet of clean cover over contaminated soil/ash). On the
y other hand most residential parcels cannot accommodate new soil without excavation,

and cover would not be considered in those cases. In addition it is preferable to remove
L_I the contamination when it is 2 feet or less in. thickness (the majority of parcels). We

believe the current wording allows some flexibility for the more unusual conditions
described above in the design.

i_j
Comment:

5. Figures 4-1 and 4-2: Why is parcel 010 identified as a residential parcel to be covered
i—i with excavation as needed while surrounding parcels are identified as areas to be

covered with minimal excavation? Is parcel 010 acrually occupied? If so, then covering of
adjacent properties without any excavation is probably infeasible given surface drainage

>—' impacts which would occur to parcel 010.

Response:

The area north of the railroad and south of Moncrief Creek is largely open, vacant land.
As such, mis area would receive cover to eliminate exposure to contaminated soil as
described in the alternative description. Parcel 010 would receive cover similar to other

^ contaminated parcels in this area. Parcel 010 should have been identified as an "Area to
be Covered with Minimal Excavation" (pink). Figure 4-1 has been revised to reflect the
remedial actions described in Alternatives 2 and 3. The change to Figure 4-2, as
described in Response 3, will adequately address this issue.

U
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ARARs

bgs

CAR

CERCLA

CFR

City

CO

COC

COEJ

COPC

COPEC

cy or cys

DCSB

EIS

ELCR

FAC

FDEP

FR

FS

HEDTA

HI

MRS

u

u

LDR

NCP

mg/kg
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applicable or relevant and appropriate requirements

below ground surface

Contamination Assessment Report

Comprehensive Environmental Response, Compensation, and
Liabili ty Act

Code of Federal Regulations

City of Jacksonville

Consent Order

contaminants of concern

Citizens Organized for Environmental Justice

chemical of potential concern

contaminant of potential ecological concern
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Duval County School Board
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Florida Administrative Code
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Federal Register

feasibility study
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land disposal restriction
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1.0 Introduction

1.1 Purpose and Organization of Report
Remedial investigations/feasibility studies (RI/FSs) for four sites are being conducted
simultaneously under two consent orders (COs) between the City of Jacksonville (City) and
the U.S. Environmental Protection Agency (EPA):

• Brown's Dump Site
L-' • Jacksonville Ash Site, consisting of:

- Forest Street Incinerator Site
- 5* & Cleveland Incinerator Site

1—1 - Lonnie C. Miller, Sr. Park Site.

All four sites are being studied as part of an agreement between the City and EPA Region
LJ IV. One agreement (CO) addresses Brown's Dump Site and the other three Jacksonville Ash

Sites. Two separate (companion) FS reports are being developed, one for each CO. This FS
report addresses the development and evaluation of remedial alternatives for the Brown's

L—i Dump Site.

This FS Report was prepared following the Guidance for Conducting Remedial Investigations
(_rs and Feasibility Studies Under CERCLA, October 1988, Office of Solid Waste and Emergency

Response (OSWER) Directive 9355.3-.01. Section 1 of this report includes summary
information from the RI report (CH2M HILL, April 2003, Brown's Dump Site Remedial

,_! Investigation Report, Revision No. 2) and the Baseline Risk Assessment for die Brown's Dump
Site (Black and Veatch Special Projects Corporation, May 2002, Draft Revision 2 Baseline Risk
Assessment Brown's Dump Site). The RI report includes results from 2 phases of investigation

^ conducted between March 2000 and October 2002. Section 2 presents the development of
remedial action objectives and remedial goal options (RGOs). Section 3 presents the
identification, and screening of technology types and process options. Sections 4 and 5

LJ present the development and screening of remedial alternatives and the detailed evaluation
of alternatives, respectively.

1.2 Site Description
Brown's Dump Site is located in northeastern Duval County, Florida, in the city of

^ Jacksonville. The site is located generally north of West 33rd Street, west of Pearce Street,
and south and east of Moncrief Creek. The site consists of the Mary McLeod Bethune
Elementary School, a JEA electrical substation, and surrounding single- and multiple-family

^ residential homes. The northern edge of the site extends just north of Moncrief Creek and a
CSXT Railroad line, while the remaining boundary is surrounded by residential areas. The
site location is shown on Figure 1-1.

J

U
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1.3.1 Site Historyi i
From 1949 to 1953, the site was an operating landfill that was used to deposit ash from the
City of Jacksonville's municipal solid waste incinerator (former 5th & Cleveland Incinerator).

,_j The former owner has stated that imburned municipal solid waste was also disposed at the
site when the incinerator was under repair. Previous investigations indicate that ash is
present within the site at depths varying from the surface to 22 feet below ground surface

LJ (bgs). The landfil l may have extended north of Moncrief Creek. Approximately 14 acres of
the site were obtained by the Duval County School Board (DCSB) through condemnation
procedures In 1955 for construction of the Mary McLeod Bethune Elementary School.

i i
1.3.2 Investigation and Remediation History
EPA first assessed the Brown's Dump Site in 1985 and found elevated concentrations of lead

'—' in some of the soil/ash samples; however, results did not indicate significant organic
material contamination of the site. A preliminary Hazard Ranking System (HRS) score of
lower than 28.5 resulted in the site's designation as a low priority site. In 1994, die site was

L-' re-evaluated with the revised HRS, resulting in a score of greater than 28.5 for groundwater
and soil exposure pathways. The site was then designated as high in priority. Ln 1995, EPA
collected additional samples, which confirmed lead contamination. A meeting was held

^ between EPA and the Florida Department of Environmental Protection (FDEP), which
resulted in the decision that FDEP would lead activities for this site.

L_J^ FDEP contracted for further site investigations, and in 1995 a Contamination Assessment
Report (CAR) was submitted to FDEP. The CAR recommended several Interim Remedial
Actions, including placing fill material to cover the ash. In December 1995, a sandy soil

LJ material capable of sustaining a grass cover was installed in the area of the playground and
basketball courts. Additionally, 6 inches of soil was spread over the area where exposed
glass was observed. Between January and April 1996, 353 soil borings were advanced to

^J further assess the extent of ash in the neighborhood surrounding the site. Additional soil
samples were collected for laboratory analyses of total lead. A health risk evaluation was
performed in June 1996, which concluded that the hazard posed by the Brown's Dump Site

L-1 was not sufficiently significant to warrant soil removal. Ln 1998, an Expanded Site Inspection
was performed for EPA. Surface soil, surface water, sediment, and groundwater samples
were collected. Based on the results of the information obtained, further action was

L-J recommended at the site.

Phase 1 remedial investigations were conducted from March through September 2000.
•LJ Media investigated included soil and ash, groundwater, surface water, and sediment. The

specific intent of the soil sampling effort at the site was to delineate the ash source areas and
the perimeter of the source areas through soil sampling including visual observation, x-ray

i_j fluorescence (XRF) screening (tier 1 samples), and laboratory analysis for target analyte list
(TAL) inorganics (tier 2 samples). On a subset of tier 2 samples, target compound list (TCL)
and dioxin analysis were also performed. During the RJ, 312 soil borings were advanced to
characterize and delineate the extent of soil and ash contamination. In addition, 15

j background locations were sampled to allow statistical evaluation of urban background
contamination unrelated to the site. Ten new site and two new background groundwater
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monitoring wells were installed and sampled. Eight downstream and five background
surface water and sediment samples were collected and analyzed to evaluate whether the
Brown's Dump Site affects the quality of Moncrief Creek, the surface water body adjacent to
the site.

Phase 2 remedial investigations included parcel-by-parcel soil sampling conducted from
October 2001 to October 2002. This consisted of a total of 418 parcels of property. Since som
of the property owners did not provide access agreements, only 260 or 62% of the planned
418 parcels were sampled. In addition to parcel-by-parcel sampling, nine additional Tier 2
samples and one additional characterization sample were collected in Phase 2. The Phase 1
results are presented in the Brown's Dump Site Remedial Investigation Report, Revision 3,
dated July 2003. The Phase 2 results are presented in Appendix C of this report.

1.4 Physical Characteristics
LJ In Phase 1, the physical characteristics of the site, the nature and extent of contamination,

and the fate and transport of the identified contamination were evaluated based on the
results of the site investigations. The most significant aspects of each evaluation are

LJ presented in the text that follows.

The predominant soil type observed at the Brown's Dump Site is silty sand. Silty, clayey
sand and silty clay also occur below the silty sand in some locations. Groundwater beneath
the site flows toward Moncrief Creek in a north-northwesterly direction. The groundwater
table in the area under investigation is typically encountered between approximately 5 to 15

^^ feet bgs.

Surface drainage flows north-northwesterly in drainage ways along streets, in stormwater
collection systems, and in swales and discharges into the creek. Moncrief Creek flows

*—' northeastward into the Trout River, located approximately 2.5 miles northeast of the site,
and eventually into the St. Johns River.

i_j The Brown's Dump Site is mostly disturbed habitat and of little ecological value.
Undisturbed vegetative communities do not exist on the site, and potentially existing
wildlife species would be limited to urban-adapted small mammals and birds. The areas of

LJ greatest ecological value are associated with Moncrief Creek (a Class III surface water body)
and its vegetated corridor. This habitat is less disturbed and is suitable for a larger variety of
mammals and birds in the forested area, and various aquatic plants, fish, and invertebrate

i—i species in the creek.

Based on general habitat requirements, three listed protected species could potentially exist
o on or near the site: American alligator; little blue heron; and snowy egret.

1.5 Nature and Extent of Contamination
LJ

1.5.1 Ash
To the extent practical, ash and ash/soil mixtures was delineated within the EPA

, investigation boundary, as shown on Figure 1-2. It includes the school property area and
areas to the north, northeast/south, southwest, and west of the school property. Generally,
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areas containing ash are confined to an area within about 3 blocks of the school property.

J The thickest ash deposits are present on the school property, ranging up to 22 t'eet thick. The
ash in die southern neighborhoods is typically about 1 to 3 feet thick. The ash in the west

v_j neighborhood is thicker Ln some areas, ranging from about 1 to 4.5 feet thick. North of the
site, along Moncrief Creek, the ash thickness is up to 11.5 feet.

Ash is typically encountered between 0.5 to 2 ft bgs. In the playground area of the school
property, ash is not present nt the surface as a result of past remedial actions by the City.
Ash is present Ln the upper 0.5 feet of soil over a combined area of 13 acres north of the fence
on the school property and in sub-areas south, west, and north of the school property.

1.5.2 Soil
L_J Surficial soil (0 to 0.5 ft bgs) contamination in excess of the 400 mg/kg (ppm) lead

residential screening level (EPA, FDEP) was delineated and is present on the northern
portion of the school property, in areas north, northeast, and west of the school, and in

i— i isolated areas south of the school property. Subsurface soil (>0.5 ft bgs) contamination
exceeding the 400 mg/kg screening level was delineated and currently is mostly Ln areas
where ash is visibly present Ln the subsurface, characterized as 25 percent or greater (see

>— ' Figure 1-3). Soil samples with only a few pieces of glass or minimal ash material (samples
visibly characterized as less than 25 percent ash) most often did not exceed the lead
screening level. Twelve other metals also exceed residential screening criteria in samples

>— ' containing ash.

The results of the remedial investigation indicated that of 24 soil samples with lead
L_rV exceeding 400 mg/kg that were also analyzed for metals, over 90 percent of the samples (22

of 24) reported concentrations of at least one metal that exceeded the residential screening
level. It was then concluded that metal concentrations can be considered to be strongly

LJ correlated to lead concentrations, such that lead serves as an indicator of ash contamination.

Organic compounds exceeding residential screening criteria is soil containing ash include
five polynuclear aromatic hydrocarbons (PAH) compounds, two polychlorinated biphenyls
(PCBs), and two pesticides. As presented in the Rl Report, the percentage of soil samples
containing ash with organics exceeding residential screening criteria (44 percent) is much
lower that the percentage of soil samples (
residential screening criteria (92 percent).
lower that the percentage of soil samples containing ash with inorganics exceeding

The locations where organics exceed residential screening criteria are typically associated
k—' with the area of visible ash and are most often within the area where lead exceeds 400

mg/kg. The 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) toxicity equivalency (TEQ) values
do not exceed the action level of 1 ug/kg Ln any soil sample analyzed.

LJ

Lead did not exceed the residential screening level Ln samples collected from below ash and
was nondetectable in most samples below ash. Other metals and organics were not found at

i_j concentrations which indicate significant leaching from soil.

U
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1.5.3 Groundwater
Lead is below the residential screening (EPA, FDEP) criteria i.n all monitoring well
groimdwater samples. Other metals and organics are also below human health-based
screening criteria in the most recent monitoring well samples.

1.5.4 Surface Water and Sedimenti i
Cyanide was the only inorganic to exceed threshold criteria applicable to the site protective
of aquatic life in surface water samples (source is US EPA Region 4 Ecological Risk

\_j Assessment Bulletins) downstream of the site. However, it is not believed to be related to
the site, based on previous EPA sampling results, Rl background samples, and ground wo ten
monitoring results. Organics were not detected in surface water.

i i
Lead was elevated above background levels in downstream sediment samples. However the
ecological risk assessment found that lead did not exceed ecological screening criteria (EP/\

. Region 4 Ecological Screening Value). No other inorganic or organic compounds exceeded
ecological criteria for sediment.

^ 1.5.5 Phase 2 Soil Results
In Phase 2, parcel-by-parcel sampling was conducted for parcels within die delineation area
that were not identified for remediation from the Phase 1 sampling effort.

LJ
Seventy-two lols, or 28 percent of the parcels sampled, had ash greater than 25% in at least
one sample. Eighty-seven lots, or 33 percent of the parcels sampled, had lead greater than

t^_^ 400 mg/kg in at least one sample. In most cases, lots with ash greater than 25% in at least
one sample also had lead greater than 400 mg/kg in at least one sample. These results are
illustrated on Figure 1-3.

'—' Of the 54 parcels analyzed for TAL metals, a total of 9 parcels exceeded screening criteria for
at least 1 metal. Eight of these nine parcels also had lead greater than 400 mg/kg. Only 1
parcel had a metal exceedance (copper) that did not have an associated lead value greater

U than 400 mg/kg.

Of the 28 parcels analyzed for PAHs, a total of nine exceeded screening criteria for at least
LJ one PAH. However, only four of the nine parcels exceeded background.

Of the 28 parcels analyzed for dioxins/furans, none exceeded screening criteria.

L-' None of the additional nine Phase 2, Tier 2 samples had ash greater than 25%. None of the
additional Tier 2 samples exceeded screening criteria for TAL metals, TCL organics and
dioxins/furans.

i_j
The additional Phase 2 characterization sample was taken from the unrestricted access
portion of the school property (in the grassy area about 100 feet north of 33 rd Street). It did

L_J not have ash greater than 25%, and did not exceed screening criteria for TAL metals, TCL
organics and dioxins/furans.

J

U
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Metals such as antimony and lead that are present in site ash and ash-soil mixtures are

LJ elements and do not degrade; they would be expected to persist at present concentrations
for decades. The mechanisms that could result in diminishing concentrations for these
inorganics, such as leaching or erosional transport, are not significant at this site.

Lj

Organic compounds in ash and ash-soil mixtures exceeding criteria, such as the PAHs,
PCBs, and pesticides, are biologically degradable and are expected to slowly decline in
concentration over time in soil.

Leaching of contaminants found in ash and ash-soil mixtures is not occurring in significant
concentrations, based on analysis of soil samples collected below ash and results of

0 groundwater sampling. Contaminants in ash and ash-soil mixtures are not migrating in
groundwater at concentrations exceeding health-based drinking water standards or other
screening criteria.

i_J

Site groundwater discharging to Moncrief Creek is not affecting the creek at concentrations
of concern to human health or aquatic life. Some erosional transport of surficial soil

\_j containing elevated levels of lead may be occurring, based on the elevated lead present in
Moncrief Creek sediments. However, the Moncrief Creek sediment lead exceeding
threshold criteria is likely related to direct erosion of ash and ash-soil mixtures present in

L_J the stream bank. Surface soil or stream bank erosion is not a significant transport
mechanism for other inorganics and organic contaminants in soil, based on stream sediment
sampling results.

i_j-^

1.7 Summary of Human Health and Ecological Risks
t_j

1.7.1 Human Health Baseline Risk Assessment
US EPA's contractor Black and Veatch Special Projects Corporation performed the Baseline

^ Risk Assessment for the Brown's Dump Site (Black and Veatch Special Projects Corporation,
September 2002, Final Baseline Risk Assessment Brown's Dump Site.). The main conclusions for
the school property and the fenced area north of the property were:

U
• Current residents exposed to surface soil at the former school property and surface

water of Moncrief Creek have a risk that did not exceed the acceptable threshold of a
LJ hazard index (HI) greater than 1 and an excess lifetime cancer risk (ELCR) of I x 1Q-4.

• Current residents exposed to surface soil at the restricted area north of the school and
surface water of Moncrief Creek have a risk that exceeded the acceptable threshold of HI
greater than 1 and exceeded an ELCR of 1 x 10-'.

• Future residents exposed to surface soil, groundwater and Moncrief Creek have a risk
1-3 that exceeded the acceptable threshold of HI greater than 1 and exceeded an ELCR of 1 x

1(H

• Future residents exposed to subsurface soil, groundwater and Moncrief Creek in the
j restricted area have a risk that exceeded the acceptable threshold of HI greater than 1

(HI = 25) and exceeded an ELCR of 1 x 10-» (ELCR of 4 x 10-<).
U
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• Generally when a soil sample exceeded an RGO, ash is visible or lead is present at

J concentrations exceeding the 400 mg/kg residential cleanup goal for lead.

The quantitative risk characterization procedure for the residential properties surrounding
the former school property focused on ten highly contaminated surface soil samples
representing the "worst case scenario". This was done because it is not feasible to calculate
risks individually for all 306 surface soil locations. Using these 10 locations, RGOs were
developed and the remainder of the sample locations was compared against the RGOs. The
main conclusions tor the residences surrounding the former school property were:

0 • Concentrations of chemicals of potential concern (COPCs) in 266 of 296 soil samples
were below RGOs.

t_j • Thir ty soil samples had at least one COPC that exceeded an RGO. In 26 of these 30, lead
was the only COPC that exceeded an RGO.

• Soil lead concentrations greater than 400 mg/kg in residential areas should be
considered a potential public health threat, depending on the bioavailability of lead and
the level of exposure pathway completeness. The bioavailability of lead is considered

^ low at Brown's Dump site based on available blood lead data for children attending the
school.

The risk assessment identified two COCs for groundwater, the PCB Aroclor 1016 and
*—' manganese and recommended additional groundwater samples to determine whether the

PCB is present. The RI (CH2M Hill, October 2000) had found mat lead was below screening
criteria in all monitoring well samples and that other inorganic and organic parameters

L- were below human health-based screening criteria in the most recent sampling round.
Earlier results mat exceeded screening levels did not appear to be site-related. Additional
groundwater sampling results (CH2M Hill, March 2003) confirm that groundwater is not a
medium of concern.

1.7.2 Ecological Risk Assessmenti i
U.S. EPA's contractor Black and Veatch Special Projects Corporation performed the
Ecological Risk Assessment (ERA) for the Brown's Dump Site (Black and Veatch Special

LJ Products Corporation, May 2002, Final Draft Ecological Risk Assessment Revision IBrown's
Dump Site). Based on the refinement of chemicals of potential ecological concern (COPECs)
in the ERA, conclusions were presented on a media-by-media basis for soil, sediment, and

i_j surface water at the Brown's Dump Site. The main conclusions are the following:

The concentrations of COPECs in surface soil present a risk to terrestrial and aquatic
communities in the site vicinity. The risks are well defined, and thei
ecological evaluations required to develop remedial goals for soils.
communities in the site vicinity. The risks are well defined, and there are no additionali ) J

• Sediments and surface water do not contain ecologically significant concentrations of
L-' contaminants, and therefore are not considered to be of ecological concent at the site.

The sou1 refinement process in the ERA identified several contaminants distributed across
the site generally coincident with occurrence of ash. Based on the refinement in die ERA the
following contaminants were identified as COPECs in soil:
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• Surface soil had aluminum, antimony, copper, iron, lead, zinc and mercury identified as

j COPECs. Nearly all surface soil samples had a luminum and iron identified as COPECs.
• The food chain accumulation pathway indicated lead, zinc and mercury levels in surface

L_J soil could be the COPECs.

• The zinc occurrence appear to be correlated with all other COPCs, which include
aluminum, antimony, copper, iron, lead and mercury, as has been discussed in the ERA
report.

A statistical correlation evaluation was conducted for the above identified inorganic
*— ' chemicals in soils, and the results are presented in Appendix A of this revision document.

The soil sample locations were identified to contain the above described COPECs at the end
,_j ERA for Brown's Dump Site. They are listed below:

• The area of soil samples BDSB009, BDSB012, BDSB014, and BDSB016.

^J • The area of soil samples BDSB045, BDSB046, BDSB054, BDSB055, and BDSB058.

• The area of soil samples BDSB124, BDSB130, BDSB134, and BDSB136.

^ • The area of soil samples BDSB097, and BDSB101.

• The area of soil samples BDSB180, and BDSB182.
LJ

• The area of soil samples BDSB039, BDSB040, BDSB041, BDSB042, and BDSB043.

, Additionally, some isolated locations (BDSB149, BDSB189, and BDSB307) contained
^ multiple COPECs. Mercury was a COPEC in BDSB066, BDSB108, BDSB304, and BDSB345.

Copper was a COPEC in BDSB111. Zinc was a COPEC in BDSB078, BDSB085, BDSB110,
BDSB170, and BDSB311. The corrective actions planned for this site addresses most of these

0 parcels as discussed in Section 2.0.

As previously stated, no surface water and sediment COPECs were identified. Groundwater
i_j is not considered an exposure medium of interest for ecological receptors.

LJ

LJ

J

u
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2.0 Remedial Action Objectives

2.1 Introduction
This section presents the remedial action objectives (RAOs) for the Brown's Dump Site. The
RAOs are used in the development and evaluation of remedial alternatives. The primary
considerations in deriving the RAOs were:

• Results of the human health and ecological risk assessment
l—' • Applicable or relevant and appropriate requirements (ARARs)

RAOs incorporate chemical-specific preliminary remedial goals (PRGs). Within US EPA
LJ Region 4 PRGs are referred to as RGOs at this stage of the R1FS process.

ARARs can affect site-specific remedial action objectives. ARARs for the Brown's Dump site
are summarized below. The RAOs are then presented followed by the chemical-specific

° RGOs.

LJ 2.2 Development of Remedial Action Objectives

2.2.1 Identification of ARARs

2.2.1.1 Background

Remedial actions at CERCLA sites must attain, or justify the waiver of, any federal or more
^ stringent slate environmental standards, requirements, criteria, or limitations that are

determined to be ARARs.

LJ The procedures for identification and evaluation of ARARs, PRGs and, in USEPA Region 4,
RGOs, are presented in several important sources, particularly the following:

• The National Contingency Plan (NCP), specifically 55 FR 8741-8766 for a description of
^ ARARs, and 55 FR 8712-8715 for using ARARs as PRGs; also 53 FR 51394

• CERCLA Compliance with Other Laws Manuals (EPA 1988 and 1989)
U

• Current Drinking Water Standards, U.S. Environmental Protection Agency, EPA 816-F-
02-013, July 2002.

• Risk Assessment Guidance for Sttperfund: Volume 1-Human Health Evaluation Manual. Part B,
Development of Risk-Based Preliminary Remediation Goals. EPA, 1991, (RAGS Part B)

O • EPA Region IX Preliminary Remediation Goals Table
(http://w vvw.epn.gov/region09/waste/sft.ind/prg/ index, htm)

• EPA Region IV Human Health Risk Assessment Bulletins
(http:// www.epa.gov/region4/waste/ots/healtbul.htmtfhhrisk)

U
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• EPA Region IV Ecological Risk Assessment, December 1.99S

• Florida Administrative Code Chapter 62-777 Contaminant Cleanup Target Levels Table
II Soil Cleanup Target Levels

A requirement under other environmental laws may be either "applicable" or "relevant and
appropriate," but not both. Identification of ARARs must be completed on a site-specific

L-J basis and involve a two-part analysis: first, a determination as to whether a given
requirement is applicable; then, if not applicable, a determination as to whether it is both
relevant and appropriate.

"Applicable" requirements are those cleanup standards, standards of control, and other
substantive environmental protection requirements, criteria, or limitations promulgated

LJ under federal or state law that specifically address a hazardous substance, pollutant,
contaminant, remedial action, location, or other circumstance at a CERCLA site.

"Relevant and appropriate" requirements are those cleanup standards, standards of control,
and other substantive environmental protection requirements, criteria, or limitations
promulgated under federal or state law that, while not "applicable" to a hazardous
substance, pollutant, contaminant, remedial action, location, or other circumstance at a
CERCLA site, address problems or situations sufficiently similar to those encountered at the
CERCLA site that their use is well suited to the particular site.

i—' CERCLA actions may have to comply with several different types of ARARs. They are:

• Chemical-specific ARARs-Kealth- or risk-based numbers or methodologies that result

L_| ' in the establishment of numerical values for a given medium that would meet the NCP
"threshold criteria" of overall protection of human health and the environment and
compliance with ARARs.

• Action-specific ARARs-Technology- or activity-based requirements or limitations on
remedial actions.

i_J • Location-specific ARARs-Restrictions placed on the concentration of hazardous
substances in soils or other media or the conduct of activities solely because they occur
in special locations.

U
Appendix B contains an evaluation of ARARs that are important in establishing remedial
objectives or in developing remedial action alternatives. The main findings of the ARARs

^j analysis are summarized below.

2.3 Chemical-Specific ARARs
UJ

Chemical-specific requirements are usually health- or risk-based numerical values or
standards that establish the acceptable concentration of a chemical in the ambient

<-J environment. The chemical-specific ARARs can be classified into two categories for the
Brown's Dump site:

• Residual concentrations of hazardous substances that can remain at the site without
, presenting a threat to human health and the environment

U
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• Land disposal restriction (LDR) concentrations that must be achieved if the

j contaminated medium is excavated or extracted and later land disposed

u 2.4 Residual Concentrations
US EPA has listed chemical-specific ARARs for two soil COCs as follows (Black and Veatch

VJ Special Projects Corporation, October 2002, Final Baseline Risk Assessment Brown's Dump
Site):

L_J • Lead- 400mg/kg
• 2,3,7,8-TCDD- 0.001 mg/kg

US EPA does not specify other chemical-specific ARARs for soil, rather methodologies for
development of remediation goals are presented in guidance previously listed. Remedial
goal options are presented later in this section.

Lj Florida also does not specify chemical-specific ARARs for soil. It does however specify risk
levels, methodologies and provides guidelines for development of contaminant cleanup
target levels in the Florida Administrative Code Chapter 62-785 Brownfield's Cleanup

^ Criteria. These are not ARARs but are in the classification of "to be considered" (TBCs). Soil
cleanup target levels for human exposure are based on an ELCR of 106, a hazard quotient of
1 or less and naturally occurring background concentrations. The guidelines for soil are
presented in Chapter 62-777 Table II Soil Cleanup Target Levels. These are discussed further
under RGOs.

2.5 LDR Concentrations
^j The Resource Conservation and Recovery Act (RCRA) LDRs would apply to remedial

actions performed at the site if waste generated by the remedial action (e.g., contaminated
soil or incinerator ash) contains a RCRA hazardous waste. Listed hazardous wastes are not

LJ known to have been disposed at Brown's Dump. As a result excavated soils would not be
required to be managed as listed hazardous waste. If excavated and removed from the area
of contamination (i.e., the soil is "generated"), the soil may be a D008 toxicity characteristic

LJ hazardous waste. As part of the RI, soil samples were analyzed for toxicity characteristic
using the toxicity characteristic leaching procedure (TCLP). Some samples of soil containing
ash have exceeded the TCLP limit of 5 mg/L for lead.

Generated soiJs mat exceed the TCLP limit must be managed as a hazardous waste and
must meet the LDR Treatment Standards for contaminated soil (40CFR 268.49). The
treatment standard for contaminated soil is the higher of a 90% reduction in constituent
concentrations or 10 times the Universal Treatment Standards (UTS). Treatment is required
for the constituent (such as lead) for which the soil is a characteristic hazardous waste as
well as other "underlying hazardous constituents". Generators of contaminated soil can
apply reasonable knowledge of the likely contaminants present to select constituents for
monitoring (US EPA, October 1998. Management of Remediation Waste Under RCRA, EPA530-
F-98-026). Table 2-1 presents the 10 x the UTS and the maximum measured concentration in
soil for each site COC. Based on the comparison of maximum measured concentration and
10 times the UTS, it appears that treatment will be necessary only for lead exceeding the

LJ
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TCLP limit of 5 mg/L. It is also possible that zinc could exceed the 10 x UTS TCLP limit of

y 43 mg/L, although TCLP data is not available for zinc.

^ 2.6 Action-Specific ARARs
Action-specific ARARs regulate the specific type of action or technology under

^ consideration, or the management of regulated materials. Several of die more important
action-specific ARARs or TBCs that may affect the RAOs and the development of remedial
action alternatives include:

• RCRA regulations governing the identification, management, treatment, storage, and
disposal of solid and hazardous waste would be ARARs for alternatives that generate

LJ waste that would be moved to a location outside the area of contamination. Such
alternatives could include excavation of materials (e.g., soil or incinerator ash).
Requirements include waste accumulation, recordkeeping, container storage, disposal,

LJ manifesting, and transportation and disposal. As discussed above, portions of the soil
containing ash may be required to be managed as a D0008 toxicity characteristic
hazardous waste (i.e., soils exceeding the TCLP limit of 5 mg/L for lead), [f the soil is

LJ characteristic hazardous waste, RCRA LDRs would apply and treatment would be
required in accordance witii RCRA prior to disposal. This includes treatment of other
underlying hazardous constituents as required by 40 CFR 268.9(a). The primary LDR

LJ that would have to be met is the soil would have to be treated to the higher of 7.5 mg/L
in die TCLP extract (i.e. 10 x the UTS of 0.75 mg/L) or a 90% reduction in hazardous
constituent concentration prior to disposal in a RCRA Subtitle C Landfill. Alternatively

^-r^ the soil could be treated to below the TCLP limit of 5 mg/L, rendering it nonhazardous
and disposed in a subtitle D Landfill. As discussed above the soils have no other
chemicals of concern (COCs) that would be required to be treated based on LDRs. Non-

LJ hazardous soil would be disposed in accordance with RCRA solid waste disposal
requirements.

LJ • Regulations controlling erosion and particulate air emissions would be ARARs for
remedial action alternatives that involve earthmoving activities and handling of bulk
soils. Occupational Safety and Health Administration regulations governing worker

LJ healtii and safety must also be followed during remediation work.

• Florida Administrative Code Chapter 62-785 Brownfield's Cleanup Criteria, although
not ARARs because they do not apply to sites such as Brown's Dump, are TBCs. This
chapter specifies the mediodology for evaluation and remediation of site contamination
exceeding cleanup criteria. Alternatives diat leave soil contamination onsite in excess of
residential cleanup levels are allowed provided institutional controls are enacted and
the soil exceeding residential criteria is at least 2 feet below land surface (FAC 62-785.680
(2) 2). Alternatives that include implementation of engineering controls, such as a
permanent cover material, in conjunction with institutional controls may leave soil that
exceeds residential cleanup levels onsite (FAC 62-785.680 (2) 4). Other sections of this
code specify requirements for active remediation (FAC 62-785.700) and post active
remediation monitoring (FAC 62-785.700).

J

U
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2.7 Location-Specific ARARs
A site's location is a fundamental determinant of its potential effect on human health and

LJ the environment. Location-specific ARARs are restrictions placed on the concentration of
hazardous substances or the conduct of remedial activities solely because they are in special
locations. The Brown's Dump Site is mostly disturbed urban residential habitat and of little

v_j ecological value. Undisturbed vegetative communities do not exist on the site, and
potentially existing terrestrial wildlife species would be limited to urban-adapted small
mammals and birds. The most important location-specific ARARs for Brown's Dump all

i_i relate to the development of remedial actions for control of the erosion of ash along the
banks of Moncrief Creek. The main location-specific ARARs that will be considered during
development of RAOs and alternatives are:

• Fish and Wildl i fe Coordination Act-Enacted to protect fish and wildlife when actions
result in the control or structural modification of a natural stream or body of water. The
statute requires that any actions take into consideration the effect that water-related
projects would have on fish and wildlife, and then take action to prevent loss or damage
to these resources.

uj • CFR § 6 Appendix A-Sets forth EPA policy for carrying out the provisions of Executive
Orders (EOs) 11988 (Floodplain Management) and 11990 (Protection of Wetlands).
Executive Order 11990 requires that actions at the site be conducted in ways that ntinimize

L- ' the destruction, loss, or degradation of wetlands.

• Clean Water Act-Section 404 prohibits discharge of dredged or fill material into
LJ— ̂  navigable waters without a permit. Section 401 also prohibits degradation of water

quality from fill material.

• River and Harbors Act-Section 10 prohibits the creation of obstructions to the capacity
of, or excavation or f i l l within the limits of, the navigable waters of the U. S.

• National Environmental Policy Act (NEPA) and Protection of Wetlands EO (40 CFR
L- ' Part 6) - Requires an Environmental Impact Statement (EIS) or a 'functional equivalent'

for Federal actions that may impact the human environment. It also requires that Federal
agencies minimize degradation, loss or destruction of wetlands.

U

2.8 Remedial Action Objectives
LJ

RAOs are medium- or site-specific goals for protecting human health and the environment
established on the basis of the nature and extent of the contamination, resources that are
currently and potentially threatened, and the potential for human and environmental
exposure. The RAOs specify the COCs, potential exposure routes and receptors and an
acceptable range of contaminant concentrations. RAOs must be broad enough to permit a

^j range of treatment and containment alternatives to be developed. They address the risks
documented in the risk assessment and the ARARs identified for the site.

The following RAOs have been identified for the Brown's Dump site:

• Prevent human exposure to site COCs through contact, ingestion, or inhalation of soil or
surface water of Moncrief Creek contaminated from incinerator ash or other wastes

U
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disposed of at the Brown's Dump Site that presents an ELCR risk greater than 1 x 10"4 to

y 1 x 10~6, a hazard index greater than 1, lead in excess of 400 mg/kg and 2,3,7,8 TCDD
toxicity equivalent in excess of 0.001 mg/kg.

• Prevent impacts to terrestrial biota from exposure to surface soils contaminated from
incinerator ash or other wastes disposed at the Brown's Dump Site and containing

\_i COPECs in excess of ecological PRGs.

• Control erosion and transport of soils containing visible ash, lead in excess of 400 mg/kg
or COPECs in excess of ecological PRGs along the banks of Moncrief Creek to prevent
unacceptable risks to human health or ecological impacts.

The first remedial objective includes protection from exposure to the surface water of
L-i Moncrief Creek based on the results of the risk assessment. However, the risk assessment

did not develop surface water RGOs for protection of human health because the creek is a
pathway rather than a source of contamination. Remediation of site soils wil l prevent risks

^ related to surface water.

A remedial objective addressing leaching of contaminants from soil to groundwater is not
LJ included at this time because groundwater is not a media of concern as discussed in Section

1.7.

The NCP and CERCLA require the full risk range of 1 x 10-4 to 1 x 10-6 ELCR to be considered
during development of remedial alternatives. Florida administrative code however specifies
remediation to 1 x 10-6 ELCR (Chapter 62-785 Brownfield's Cleanup Criteria). To address these

_y conflicting remedial goals, alternatives will be developed that address remediation to RGOs
representing the full risk range (i.e., both NCP and Florida requirements) to allow stakeholders
to weigh die advantages and disadvantages of remediating to differing risk levels. However if
there are not substantial differences in the area and volume of soil exceeding the differing risk
levels, multiple alternatives will not be developed.

2.9 Remedial Goal Options
The RGOs were developed by US EPA as part of the Brown's Dump Risk Assessment (Black

U and Veatch Special Projects Corporation, October 2002, Final Baseline Risk Assessment
Brown's Dump Situ) and are based on ARARs and on risk-based action levels. The RGOs
replace the preliminary remedial goals (PRGs) that were developed and presented in the

U Work Plan for the Remedial Investigation/ Feasibility Study (CH2M Hill, March, 2000). The
RGOs are used in the FS to define the areas to which the remedial objectives apply (i.e., the
areas to be remediated). By providing a range of remedial goal options US EPA expects that

LJ remedial alternatives will be developed for a range of risk levels, all meeting the maximum
risk level of 1 x 10-4 ELCR and HI = 1. US EPA specifies the final remedial levels for the
selected remedy in the Record of Decision (ROD).

U
RGOs for constituents of concern selected based on human health and ecological risk
assessment results for soils at the Brown's Dump Site are listed in Table 2-2. These RGOs
were provided by US EPA in the Brown's Dump Risk Assessment (Black and Veatch Special

, Projects Corporation, October 2002, Final Baseline Risk Assessment Brown's Dump Site) with
the exception of the background values and the Florida Soil Cleanup Target Levels (SCTLs).

U
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The background levels are based on background sampling results presented in the Rl and
represent 2 times the background mean concentration. Where a risk-based or ARAR-based
RGO is below the background value, the background concentration is used as the RCO. The

LJ Florida SCTLs are based on an ELCR of 1 x 1O6 and a HI = 1. The ecological RGOs were
calculated for the site using direct exposure and food-chain modeling methods. The SCTL
values presented in Table 2-2 are those presented in Florida Administrative Code (FAC) 62-

^ 777 Table II. These are TBCs only.

2.10 Areas Exceeding Remedial Goal Options
The areas of soil exceeding the RGOs are identified in Figure 2-1. This figure includes the
parcels identified for remediation based on Phase 1 results and the additional parcels

i—i identified during Phase 2. Any parcel having either ash greater man 25% or lead greater
than 400 mg/kg has been included in the areas requiring remediation. Other COCs
exceeding RGOs are contained within these parcels in nearly all cases. Table 2-3 lists

<—' samples that have other COCs exceeding RGOs that are outside parcels with ash >25% or
lead > 400 mg/kg, documents the exceedance, and identifies whether the area represented
by the sample is included in the remediation area. It should be noted that, since the FDEP

*—' SCTL for arsenic is anticipated to become an ARAR in the future, parcels with ash less than
25% and lead less than 400 mg/kg that have arsenic greater than 2.1 mg/kg and dioxin
concentrations above its background concentration (8.82 ng/kg) are also identified in Figure

^ 2-1.

The ecological end-point based RGO exceedances are identified with parcels that are
L_r^

/ currently occupied by residences, thus offer very little or no ecological habitat for
protection. Additionally, the RGOs identified for ecological protection are exceeded in
parcels that also exceed human health protection based RGOs (see Table 2-2, 2-3a and

^j Figure 2-1). Since the area is an urban environment with no significant ecological habitat, the
action described below focus on the health protection based RGOs, which coincidental!}'
protect the terrestrial receptors as well. Thus a special emphasis for protection of ecological

,_j terrestrial receptors is not placed during the following discussions. Table 2-3a presents the
samples identified as exceeding ecological RGOs, previously presented in Section 1.0. As
can be noted from the table, a total of 35 parcels have been identified to have ecological

LJ COPECs. Of these, 24 parcels are slated for remediation, 9 parcels are proposed for
additional sampling, only two areas, railroad track right of way and one residential parcel
are not being remediated, as presented below in Section 4.0. Thus proposed actions largely

i_j address terrestrial ecological exposure pathways as well.

Parcels that have not been sampled because of lack of access are tentatively assigned to
either the remediation area or no remediation area based on the results of surrounding
parcels. This is necessary at this time to allow development of cost estimates for remedial
alternatives. Additional efforts to sample these parcels will be undertaken during design
and construction of the selected remedial action. A summary of the areas and volumes of
soil exceeding RGOs is presented in Table 2-4.

Based on the results of the identification of areas exceeding RGOs, there is no significant
difference in areas exceeding RGOs for differing risk levels. This occurred because the area

, is essentially defined by soils having either ash >25% or lead > 400 mg/kg, neither of which
vary by risk level.

LJ
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3.0 Identification and Screening of Technology
Types and Process Options

\ i
This section describes the identification and screening of remedial technologies and process
options based on the remedial objectives identified in Section 2.0. The first step in this

L_, process is to identify general response actions (GRAs) that can meet the remedial objectives.
Within each GRA, remedial technologies and their associated process options are ident i f ied.
These are then screened in a two-step process. Those retained are subsequently used in the

L_, development of remedial alternatives.

^ 3.1 General Response Actions (GRAs)
GRAs are basic actions that can be undertaken to address remedial objectives. The GRAs
applicable to soil contaminated with COCs above RGOs are:

^_j
• No Further Action (N FA)
• Monitoring

i_i • Institutional Controls
• Containment
• Removal

^-r^ • In situ Treatment
• Ex situ Treatment
• Disposal

LJ
Table 3-1 lists the GRAs for each medium and provides a brief evaluation of each. The
following subsections describe GRAs that may be applicable to the Brown's Dump Site.

Each CRA is discussed below along with an overview of some associated remedial
technologies and process options that are representative of the response action.

^ 3.1.1 No Further Action (NFA)
The NFA response includes no action for soil. The NCP requires that the NFA alternative

LJ continue through the FS process as a basis of comparison.

3.1.2 Monitoring
^ Monitoring can be implemented in combination with other GRAs such as containment or

treatment to monitor the effectiveness of the chosen remedial action over the course of time.
Monitoring may include inspections as well as sampling and analysis of soil.

i I

3.1.3 Institutional Controls
Institutional controls for contaminated soil consist of restricting access through land use
restrictions. These controls would be used primarily to limit human contact with subsurface
soil that remains following excavation or containment of contaminated surface soil at die
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site. They include measures such ns local ordinances, building permits, restrictive covenants
s on property deeds, state registries of contaminated sites, and deed notices. They would

specify the nature of the subsurface contamination and limit excavation of subsurface soils.
i_i Where subsurface soil excavation is unavoidable adherence to a proper health and safety

plan during excavation and disposal of excavated subsurface soils in accordance with RCRA
requirements would be specified.

LJ
3.1.4 Containment
Containment is used to min imize the risk of contaminant migration as well as prevent direct

UJ contact exposures. Surface controls such as grading and revegetating can reduce windblown
or water erosion of contaminated soil due to surface water runoff. Covers could also be used
to prevent erosion of contaminated soil in addition to preventing direct contact with

1—1 contaminated soil.

3.1.5 Removal\ _ i
Excavation and removal of soil prevents direct contact with or ingestion or inhalation of
contaminated soil at the site. It also eliminates the potential release of contaminants via

^_j windblown or surface water runoff erosion. Excavation of contaminated soil can be
executed using small excavation equipment such as mini-excavators, bobcats and hand
excavation. Larger open areas would be excavated with ordinary construction equipment

j_j such as backhoes, bulldozers, and front-end loaders.

3.1.6 In-situ Treatment
^-^ In-situ treatment methods can be used to reduce contaminant concentrations in soil without

excavation. In-situ methods are limited because the main contaminant, lead, is not amenable
to destruction. Insitu removal technologies are also limited because lead is not volatile and

Lj because it has limited mobility. Physical and chemical treatments to further immobilize lead
are possible.

^ 3.1.7 Ex-situ Treatment
Physical/chemical technologies can be used for treating soil once it is excavated. During soil

!_j fixation or stabilization, contaminants are immobilized by physically binding them,
enclosing them within a stabilized mass, or chemically treating them to become immobile.
Soil washing separates contaminants sorbed onto fine particles from bulk soil in an

LJ aqueous-based system. The washing phase may be augmented by leaching agents,
surfactants, pH adjustments, or chelating agents to remove organics or heavy metals.
Fixation and soil washing require that separated residuals containing contaminants above

L_J RGOs be disposed of offsire.

3.1.8 Disposal
*—* Based on the concentration of total lead and the results of TCLP analysis of soil samples for

the Jeachabiliry of lead, it is possible that some of the excavated soil will be a D008
characteristic hazardous waste. As a result, treatment of principal constituents would be
required before disposal to meet land disposal restriction standards for contaminated soil.

J The excavated soil can be treated onsite as necessary to meet RCRA requirements for

LJ
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disposal and then transferred to an approved offsite disposal area. If the soil were treated to
levels below the TCLP limits and the soil met the LDRs for contaminated soil, the soil could
be disposed in a Subtitle D Landfill such as the city owned Trail Ridge Landf i l l located

^ southwest of Jacksonville.

3.2 Identification and Screening of Technology Types and
Process Options

The technology types and process options available for remediation of soil were screened.
The purpose of this step is to identify the technologies that may be applicable for
remediation of the media of concern at the site. An inventory of technology types and

Lj process options is presented based on professional experience, published sources, computer
databases, and other available documentation for the general response actions identified in
Section 3.1. This step may eliminate a general response action from the FS process if there

,_! are no feasible technologies identified. The object, however, is to retain the best technology
types and process options within each general response action and to use them to develop
remedial alternatives.

The evaluation and screening of technology types and process options for soil is presented
in Table 3-2. Each technology type and process option is either a demonstrated, proven
process, or a potential process that has undergone laboratory trials or field-scale testing.

The primary screening of technology types and process options is presented Ln die first
seven columns of the tables based on technical implementability. The factors in this

\—r-^ evaluation include the state of technology development; site conditions; waste
characteristics; the nature and extent of contamination; and the presence of constituents mat
could limit the effectiveness of the technology. Entire technologies and individual process

LJ options were eliminated from further screening based on technical implementability, as
shown in column 7, and were not evaluated further. Those technologies screened out are
shown in shaded background.

LJ

Technologies and process options that remained after the primary screening were further
evaluated using a qualitative comparison based on effectiveness, implementability, and cost

LJ (presented in columns 8, 9 and 10, respectively of Table 3-2). These secondary screening
criteria are defined as follows:

• Effectiveness is the ability of the technology or process option to perform adequately to
achieve the remedial objectives alone or as part of an overall system.

• Implementability refers to the relative degree of difficulty expected in implementing a
^ particular measure under practical technical, regulatory, and schedule constraints.

• Relative cost is comparative only and is judged similar to the effectiveness criterion. It is
*— ' used to preclude further evaluation of process options that are very costly where there

are other choices that perform similar functions with comparable effectiveness. It
includes construction and long-term operation and maintenance costs.

GNV3100385U585.DOC/051110027 3-3



l_) 3.0 IDENTIFICATION AND SCREENING OF TECHNOLOGY TYPES AND PROCESS OPTIONS

4 ~ ^ 0 0 3 5
Those technologies and process options considered unfeasible based on effectiveness,

j implementability, and cost is shown in shaded background. The following sections
highlight technologies where more detailed evaluation was necessary to distinguish

L_J between technologies or process options during the secondary screening.

3.2.1 Containment
uj Under the containment response, asphalt or concrete caps, native soil caps and surface

controls such as grading and revegetation In combination with capping were selected
because they achieve the remedial objectives of preventing direct contact exposure and

^ erosion, while also being implementable in an urban area of residential properties. Caps
consisting of low permeability layers were not retained because leaching of contaminants to
groundwater is not a migration pathway of concern. Also they would be ineffective on
residential properties where tree roots and subsurface utilities would penetrate the cap.

Regrading to prevent erosion along the banks of Moncrief Creek was also retained. Other
uj erosion control techniques applicable to bank stabilization such as erosion control blankets,

rip rap etc., will also be considered during alternative development. Regrading to smooth
the ground surface on portions of the school property would be accomplished prior to

i—> placement of the native soil cap. Once the soil cap is placed the areas would be revegetated
with sod on residential properties or seeded on the school property.

L-I 3.2.2 Removal
Excavation of contaminated soil would be carried out using small construction equipment:

^, such as mini-excavators and bobcats on residential properties and ordinary construction
equipment such as, backhoes, bulldozers, and front-end loaders on larger areas such as the
school property. The objective of excavation would be to remove all contaminated soil
exceeding RGOs. In areas where this may not be feasible because of the depth of
contamination, removal of sufficient soil to allow placement of a native soil cap would be
the primary objective.

3.2.3 In-situ Treatment
In-situ soil mixing and solidification/stabilization were retained as process options within

L_I the physical treatment technology. In-situ soil mixing could be used either by itself to
reduce COC concentrations below RGOs where soil is marginally contaminated above
RGOs or it can be used in combination with solidification/stabilization. If used alone In-situ

LJ soil mixing would reduce concentrations to below RGOs by mixing soils exceeding criteria
with deeper soils within the regulated exposure depth that have concentrations less than the
criteria, resulting In soil throughout the regulated exposure depth that meets the RGOs. Soil

\~-> outside of the regulated exposure depth would not be included. In-situ solidification/
stabilization would be used in areas such as along the creek banks where erosion is a
significant concern. In-siru solidification does not eliminate or reduce the contaminants, but

*—' isolates them and reduces their mobility. It would not be used on residential properties
because it significantly lowers the permeability of the soil leading to poor infiltration of
rainwater, surface water ponding and difficulty in maintaining a grass cover on the surface.

Natural attenuation was retained as a process option within in-situ biological treatment
because the organic COCs such as PAHs are known to slowly biodegrade over time. It could
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not be used however for the majority of the areas exceeding RCOs because lead does not

/ biologically degrade and does not attenuate significantly over rime.

Phytoremediation was also considered for biological in-situ treatment of the upper 2 feet of
soil on the school property or other open non-residential areas. It has been pilot tested for
removal of lead through the uptake of lead in plant roots and bioconcentration in the plant
biomass. The lead is ultimately removed from the site through crop harvesting and offsite
disposal in a landfil l .

Indian Mustard (Brassica juncca) has shown promise as one of the best crops for
^ phytoextraction of lead. A synthetic chelate such as HEDTA (hyclroxyethyl-ethylene-

dinitrilo-trincatic acid), is applied to the soil to increase the bioavailability and uptake of
lead. Lead has been shown to concentrate to 2,000 mg/kg in the crop (USEPA Office of Solid

uJ Waste and Emergency Response, August, 2000. An Overview of Phytoremediation of Lead
and Mercury). While concentrations of lead on the order of 2,000 mg/kg are necessary to
allow substantial removal of lead from the soil, they may result in the crop becoming a

L—' characteristic D008 hazardous waste because the lead may cause the crop to exceed the lead
TCLP limit of 5 mg/L. In this case the crop would require solidification prior to landfill
disposal.

i )
The time needed for phytoextraction of lead to reduce concentrations to below the RGO is
estimated at about 40 years. This estimate is based on the following:

• Bioconcentration of lead to 2,000 mg/kg,
• an initial average soil lead concentration of 2,500 mg/kg,

/ • a biomass production rate of 40 tons/acre/crop and
• three crops/year.

In addition to this considerable time, there would be substantial annual operational costs for
l—' application of the synthetic chelate, planting and harvesting the crops, solidification and

offsite disposal of the crop. Given the many disadvantages such as the limited area and
depth for which it applies, the substantial rime required and the high costs, it was not
retained.

3.2.4 Ex-situ Treatment
L_J

Ex-situ solidification/ stabilization was retained as the only process option for the ex-situ
treatment technology. It would be used as necessary to treat the excavated soil to below

t_j LDRs for contaminated soil and below TCLP limit for lead. Once treated to these levels the
soil would no longer be a hazardous waste and could be disposed as a special waste at a
Subtitle D landfill.

Ex-situ acid extraction chemical treatment was also considered for lead removal. The unit
processes for treatment include material segregation and classification, mixing and
acidification of soil to leach the lead, and treatment of aqueous leachate using liquid ion
exchange or similar process. The unit cost of this treatment system is $100 to $200/ton.
Additional costs would be incurred for pilot testing, start-up and treated soil disposal. The
recovered lead may be recyclable but \( not, it would require solidification and disposal in
landfill. This technology was screened out based on the high cost relative to other ex-situ
treatment technologies such as solidification/stabilization.

U
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Ex-situ thermal treatment of the soil La a secondary lead smelter was also evaluated.
/ However it was screened out because it is not implementable for contaminated soils or for

wastes having less than 2% lead (20,000 nig/kg). The large majority of the excavated
i_J material is a mix of incinerator ash and soil having less than 5,000 mg/kg lead.

3.2.5 Disposal
UJ Disposal options for excavated soil that survived the primary screening included onsite

consolidation, disposal in a hazardous waste landf i l l and disposal in a solid waste Subtitle D
landfill. Onsite consolidation of excavated soils involves excavating the soils from
surrounding areas and placing them on contaminated areas of the former school property.
Once consolidated, the soil would exceed 10 feet in height. This would then be covered with
native soil and re vegetated. While technically the soil could be consolidated onsite and
capped with sufficient cover soil to prevent erosion or direct contact exposures, the area
would require perpetual care. Routine mowing, inspections and erosion repair would be
needed. Onsite consolidation of excavated soils on the former school property was screened
out because it does not offer significant cost savings and the urban location makes it a poor
choice for long-term disposal.

>— ' Disposal of excavated soil at a hazardous waste landfill was also screened out because the
majority of the soil is not expected to be a hazardous waste and can be disposed at a Subtitle
D solid waste landfill. The extra protection that hazardous waste landfills have been

L-J designed to include are not necessary for soil that has relatively low concentrations
(compared to typical hazardous waste) of low mobility contaminants such as lead and
PAHs. Portions of the excavated soil that exceed the lead TCLP limit of 5 mg/L would be

L-/~^ solidified onsite to levels below LDRs and characteristic waste limits prior to offsite
disposal.

L_J

LJ

3.3 Technology Screening Summary
Table 3-3 summarizes the technologies that passed the primary and secondary screening
processes.

U

y

U

GNV310038511585.DOC/051110027 3-6

U



LJ

4 9 ' 0038

LJ

LJ

LJ

U

U

U

U

LJ

U

U

U

Section 4.0



4 9 0 0 3 9

y 4.0 Development of Alternatives
\_j

LJ 4.1 Alternatives Development
The remedial technologies and process options that remain after screening were assembled
into a range of alternatives to allow decision makers to fully evaluate the advantages and
disadvantages of the alternatives relative to the NCP detailed evaluation criteria. Following
No Action, each succeeding alternative offers increasing levels of control of the soil
contamination. The specific details of the remedial components discussed for each
alternative are intended to provide suff icient detail to allow detailed evaluation and
development of order-of-magnitude cost estimates. Details of the selected remedy may be

. refined during design. The following sections provide a detailed description of each
alternative.

u 4.2 Alternative Descriptions
Four alternatives were developed to address a range of remedial actions and include all the

i_J remaining technologies into at least one alternative. Table 4-1 presents a matrix of the main
components included in each alternative.

u^ 4.2.1 Alternative 1 - No Action
The objective of Alternative 1, the No Action Alternative, is to provide a baseline for
evaluation of remedial alternatives, as required by the NCP. Under this alternative there

^ would be no remedial actions conducted at tine site to control exposure to COCs exceeding
RGOs.

tJ The risks identified in the human health and ecological risk assessments would continue
unabated. The risks to residents exposed to the surface or subsurface soil, groundwater and
Moncrief Creek for the school property and the fenced area north of the property exceed the

LJ acceptable non cancer risk threshold (HI greater than 1) and exceed an ELCR of 1 x 1CH.
Also, soil lead concentrations greater than 400 mg/kg in residential areas surrounding the
school property are considered a potential public health threat, depending on the

^ bioavailability of lead and the level of exposure pathway completeness.

4.2.2 Alternative 2 - Soil Cover with Excavation and Offsite Disposali >
The remedial objectives are met by Alternative 2 primarily by providing a cover of
uncontaminated soil over all parcels and areas exceeding RGOs. This prevents direct
contact, ingestion or inhalation of surficial soils by residents while also preventing impacts
to terrestrial biota. Exposure to subsurface soils is addressed through administrative notices
and restrictions on excavation of subsurface soil. Erosion of soils and ash exceeding RGOs is
also prevented in this alternative through stabilization of the banks of Moncrief Creek.
Figure 4-1 presents the layout of Alternative 2. The main components of this alternative are:

U
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• Administrative restrictions

J • Soil cover with excavation where required and offsite disposal
• Solidification/stabilization

\~1 • Bank stabilization

These components are discussed below.

LJ
4.2.2.1 Administrative Restrictions

The objective of administrative restrictions is to provide notice of subsurface soil
L_) contamination and restrict excavation within the subsurface contaminated soil. The

restrictions would apply to all areas where subsurface soil exceeds RGOs. In cases where
excavation within the contaminated subsurface soil is required (for example for utility

i—I repair work), the restrictions would specify that proper health and safety procedures are
used and that the subsurface soil is disposed properly at permitted facilities. Permanent
placement of excavated subsurface soil on the surface would not be allowed.

t_j
The precise administrative mechanisms to be used would be determined during pre-design.
Mechanisms such as a local ordinance, building permits, deed notices and restrictive

^j covenants would be considered. The measures would specify: (1) the areas of soil
contamination in excess of RGOs, (2) excavation within, the areas must comply with
Occupational Safety and Health Administration (OSHA) requirements for health and safety

LJ protection, (3) any excavated soils exceeding RGOs be managed in accordance with
applicable laws, (4) where buildings, sidewalks or roadways which overly soil/ash
exceeding RGOs are removed, a soil cover will be replaced to cover the area, and (5)

^_j-S activities that threaten the long-term integrity of the soil covers are not permitted.

4.2.2.2 Soil Cover With Excavation and Offsite Disposal

uJ A 0.5 foot thick soil cover would be placed over all areas where surface soil (0 to 0.5 feet bgs)
exceeds RGOs. This would include both residential lots and nonresidential parcels such as
the school property, Moncrief Village and the undeveloped parcels north of the school

t—' property. The purpose of the cover soil would be to prevent direct contact with
contaminated soil, prevent erosion of contaminated soil and minimize impacts to terrestrial
biota. Garden and playground areas would be provided with a minimum of 2 feet of cover

LJ soil.

Some parcels currently residential may be redeveloped as industrial in the future according
LJ to the City of Jacksonville Comprehensive Development Plan. These lots, if unoccupied,

would be designated only for industrial land use and remediated to industrial cleanup
standards (FDEP Industrial SCTLs). The FDEP industrial SCTLs included in FAC 62-777

LJ would be used as the default values for site cleanup. Remediation of industrial land use
parcels may consist of asphalt or concrete cover with soil removal as needed to provide a
minimum 0.5 foot clean cover. Any soil excavated for foundations or basements would be

Lj solidified as necessary and disposed offsite at a subtitle D landfill.

Other residential and nonresidential areas of surface soil contamination exceeding RGOs
would be excavated as necessary to allow placement of the soil cover without creating storm
water drainage problems or surface grade problems with fixed surface features or
structures. For example it is anticipated that the majority of surface soils on residential lots

U
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exceeding RGOs would have to be excavated prior to cover placement because of the

y presence of concrete driveways, sidewalks, and the need to maintain the existing grade
surrounding buildings. Areas exceeding RGOs below existing buildings, roadways, asphalt

\_j or concrete driveways and sidewalks would be considered adequately covered. It is
estimated that about 200 residential lots would require soil excavation and cover placement
under this alternative. The combined in-situ soil volume estimated to be excavated from

i_J residential and non-residential areas is about 30,000 cys.

Excavation and cover placement would be conducted in a manner to allow residents to
safely remain in their homes. US EPA discourages relocation of residents unless necessary to
protect their health during remediation activities. Prior to excavation however, the City
would consult with residents relative to their desires for alternative housing during the

. several clays of excavation work. Paid housing in nearby hotels would be offered and it is
assumed, for cost estimating, that about 1/3 of residents would desire this option. However,
if house repair/replacement is required, then an analysis of case specific factors will be used

^j in weighting the option of permanent relocation. Residents would also be consulted relative
to replacement of any shrubbery, small trees, fencing etc. that may need to be removed
during excavation. Efforts would be made to minimize removal of bushes, flowers or other

^j vegetation that residents desire to retain. Large trees would not be removed. Soil would be
carefully removed in these areas by hand excavation. The majority of excavation would be
performed with small excavation equipment such as mini-excavators and bobcats. Existing

^j concrete or asphalt sidewalks and driveways would not be removed. Following excavation,
topsoil would be placed sufficient to provide a minimum 0.5 foot cover and re-establish
needed grades. Garden and playground areas would be provided a minimum of 2 feet of

^^ cover soil. The entire area would then be sodded with grass.

Soil removed during excavation would be tested for TCLP lead. Soils meeting the TCLP
limit would be loaded onto trucks, transported to the Subtitle D Trail Ridge Landfill and
disposed as a solid waste. Soils failing the TCLP limit would be transported to a temporary
solidification/stabilization facility. The soils would be mixed with chemical solidification/
stabilization agents such as cement to reduce the teachability of lead to below the TCLP
limit. The treated soils would be transported and disposed at the Trail Ridge landfill as solid
waste. Based on existing TCLP results for soils, it is assumed that about 10% of soils would
require solidification/stabilization prior to disposal.

4.2.2.3 Bank Stabilization

t_j The banks of Moncrief Creek which contain visible ash would be stabilized through
reducing sideslopes and revegetating with erosion control matting to prevent erosion of ash
into Moncrief Creek. It is estimated that about 3,600 feet along the south bank and about

LJ 1,900 feet along the north bank would be stabilized.

Stream banks would be cleared of vegetation and banks judged to have an excessive slope
would be cut back. Erosion control matting would be placed, cover soil added and a new
grass cover established on the sideslopes. An option for providing at least two feet of clean
soil between the bank stabilization measures and the ash/soil contamination would be
considered also. Excavated soil would be disposed offsite at the Trail Ridge landfill.
Soil/ash that fails TCLP will be solidified prior to disposal at the landfill.

U
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Silt fences or other barriers would be used to protect the creek during remedy

j implementation. The manner in which the creek will be protected in the long term wi l l be
the subject of an erosion and sediment control plan. Some post remedy

LJ sampling/monitoring of the creek/bank stabilization would be needed to ensure that the
soil remediation and the bank stabilization is working.

u 4.2.3 Alternative 3 - Shallow Excavation, Offsite Disposal, and Soil Cover
The remedial objectives are met under Alternative 3 by providing at least 2 feet of soil
meeting RGOs over all parcels and areas exceeding RGOs and administrative notices and

1—1 restrictions on excavation of subsurface soil. The minimum 2-foot thick of soil meeting the
RGOs will result in excavation and offsite disposal of much of the shallow (0-2 ft bgs) soil
contaminated above RGOs. Erosion of soils and ash exceeding RGOs is also prevented in
this alternative through stabilization of the banks of Moncrief Creek. The areas to be covered
and the stream banks to be stabilized are shown in Figure 4-1. The main components of this
alternative are:

• Administrative restrictions
• Shallow soil excavation, offsite disposal and soil cover

L—' • Solidification/stabilization
• Bank stabilization

LJ These components are discussed below.

4.2.3.1 Administrative Restrictions

^^ The administrative restrictions are as described under Alternative 2. The restrictions would
apply to all areas where subsurface soil exceeding RGOs remains following excavation and
offsite disposal. Because more (greater depth) of soil is removed in this alternative, a smaller

i—I area would require restrictions.

4.2.3.2 Shallow Soil Excavation, Offsite Disposal, and Soil Cover

The areas identified in Figure 4-1 would be remediated as necessary to provide a minimum
of 2 feet of soil meeting RGOs. Ln general this would be accomplished through excavation ot
soil in the upper 2-feet that exceeds RGOs and replacement with clean topsoil. However
there may be parcels where thin veneers of soil marginally exceeding RGOs can be tilled
such that the upper 2 feet then meets RGOs. The application of tilling will be used sparingly,
and will be made on a case by case basis that will require EPA approval. Tilling will require
confirmation sampling and a contingency excavation if confirmation sampling shows
elevated levels remaining. Also, undeveloped parcels north of the school property may
receive 2 feet of clean cover soil without excavation, provided drainage and other grade
considerations can be satisfied. However, if removal of two feet of contaminated soil will
remove all or a substantial amount of the contamination from the undeveloped parcels to
the north of the school property, then removal as opposed to soil cover will be preferable.
Areas exceeding RGOs below buildings, roadways, asphalt or concrete driveways and
sidewalks would be considered adequately covered. The purpose of the cover soil would be
to prevent direct contact with contaminated soil, prevent erosion of contaminated soil and
minimize impacts to terrestrial biota.

LJ
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Similar to Alternative 2, parcels currently residential that are designated to be redeveloped
j for industrial land use would be remediated to industrial cleanup standards (lead = 1,400

mg/kg). Remediation of industrial land use parcels may consist of asphalt or concrete cover
v_i with soil removal as needed to provide a minimum 2 foot clean cover. Any soil excavated

for foundations or basements would be solidified as necessary and disposed offsite at a
subtitle D land f i l l .

As in Alternative 2, areas of soil contamination exceeding RCOs would be excavated as
necessary to allow placement of the soil cover without creating storm water drainage
problems or surface grade problems. It is assumed for cost estimating that all residential
properties exceeding RGOs (estimated at 200 properties) would have the full thickness of
soil exceeding RGOs, up to a maximum thickness of 2 feet, excavated and disposed offsite.
This soil combined with soil from non-residential properties is estimated to be about 85,000
cys.

Soil excavation, soil cover placement and sodding would be as described under Alternative
UJ' 2. Soil removed during excavation would be tested for TCLP lead. Soils meeting the TCLP

limit would be loaded onto trucks, transported to the Trail Ridge Landfill and disposed as a
solid waste. Soils failing the TCLP limit would be transported to a temporary

^ solidification/stabilization facility. The treated soils would be transported and disposed at
the Trail Ridge landfill as solid waste.

^ 4.2.3.3 Bank Stabilization

The banks of Moncrief Creek would be stabilized as described under Alternative 2.

^ 4.2.4 Alternative 4 - Deep Excavation and Offsite Disposal
The remedial objectives are met by Alternative 4 by excavation of all soil exceeding RGOs

L_J that is not below existing structures and roadways and administrative notices and
restrictions on excavation of subsurface soil that remains below structures or roadways. The
areas to be excavated are shown in Figure 4-2. The main components of this alternative are:

uJ
• Administrative restrictions
• Soil excavation and offsite disposal

^ These components are discussed below.

4.2.4.1 Administrative Restrictions

The administrative restrictions are as described under Alternative 2. The restrictions would
apply to all areas where subsurface soil exceeding RGOs remains following excavation and
offsite disposal. Under Alternative 4 this is limited to the areas below structures and
roadways.

4.2.4.2 Soil Excavation and Offsite Disposal

All soils exceeding RGOs to the maximum depth of the water table would be excavated. Soil
exceeding RGOs below buildings, roadways, driveways and sidewalks would not be
removed. It is estimated that about 200 residential properties would have soils excavated

, and disposed offsite. This soil combined with soil from non-residential properties is
estimated to be about 290,000 cys.

U

GNV3100385115B5.DOC/051110027 4-5

uJ



L_J

L_7

LJ

u

u

L-J

\_J

4 9 0 0 4 4y ° ̂ 4.0 DEVELOPMENT OF ALTERNATIVES

Soil excavation would be as described under Alternative 2. Soil removed during excavation
y would be tested for TCLP lead. Soils meeting me TCLP limit would be loaded onto trucks,

transported to the Trail Ridge Landfil l and disposed as a solid waste. Soils failing the TCLP
^_j limit would be transported to a temporary solidification/stabilization facility. The treated

soils would be transported and disposed at the Trail Ridge landfill as solid waste.

Following excavation the areas would be backfilled with clean f i l l and topsoil. Backfilling is
assumed to be to original grade. Clean f i l l and an upper 0.5 foot topsoil layer would be used
for backfilling.

u
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5.0 Detailed Analysis of Alternatives

0 5.1 Introduction
The detailed analysis of alternatives presents the relevant information needed to compare
the remedial alternatives. Detailed analysis of alternatives consists of a detailed evaluation
of each alternative against the evaluation criteria followed by a comparative evaluation.

0 5.1.1 Evaluation Criteria
In accordance with the National Contingency Plan (NCP), remedial actions must:

• Be protective of human health and the environment

• Attain applicable or relevant and appropriate requirements (ARARs) or provide
grounds for invoking a waiver of ARARs mat cannot be achieved

1_J

• Be cost-effective

• Utilize permanent solutions and alternative treatment technologies or resource-recovery
technologies to the maximum extent practicable

• Satisfy the preference for treatment that reduces toxicity, mobility, or volume (TMV) as a
^-> principal element

The NCP also emphasizes long-term effectiveness and related considerations including:

• The long-term uncertainties associated with land disposal

• The goals, objectives, and requirements of the Solid Waste Disposal Act
LJ

• The persistence, toxicity, and mobility of hazardous substances and their constituents
and their propensity to bioaccumulate

• The short- and long-term potential for adverse health effects from human exposure

• Long-term maintenance costs

• The potential for future remedial action costs if the selected remedial action fails

• The potential threat to human health and the environment associated with excavation,
transportation, redisposal, or containment

Provisions of the NCP require that each alternative be evaluated against nine criteria listed
U in 40 CFR 300.430(e)(9). These criteria were published in the March 8,1990 Federal Register

(55 FR 8666) to provide grounds for comparison of the relative performance of the
alternatives and to identify their advantages and disadvantages. This approach is intended
to provide sufficient information to adequately compare the alternatives and to select the

j most appropriate alternative for implementation at the site as a remedial action. The
evaluation criteria are:

U
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• Overall protection of human health and the environment

J • Compliance with ARARs
• Long-term effectiveness and permanence

<— > • Reduction of toxicity, mobility, or volume through treatment
• Short-term effectiveness
• Implementability

^ • Cost
• Community acceptance
• Slate acceptance

< — i
The criteria are divided into three groups: threshold, balancing, and modifying criteria.
Threshold criteria must be met by a particular alternative for it to be eligible for selection as

i_j a remedial action. There is little flexibility in meeting the threshold criteria — either they are
met by a particular alternative, or that alternative is not considered acceptable. The two
threshold criteria are overall protection of human health and the environment, and

uJ compliance with ARARs. If ARARs cannot be met, a waiver may be obtained when one of
the six exceptions listed in the NCP occurs (see 40 CFR 300.430 (f)(l)(ii)(C)(l to 6).

Unlike the threshold criteria, the five balancing criteria weigh the trade-offs between
alternatives. A low rating on one balancing criterion can be compensated by a high rating on
another. The five balancing criteria include:

L-J • Long-term effectiveness and permanence
• Reduction of TMV through treatment
• Short-term effectiveness

(—) • Implementability
• Cost

o1 The modifying criteria are community and state acceptance. These are evaluated following
public comment and are used to modify the selection of the recommended alternative. As a
result, community and state acceptance is not addressed in this FS. The remaining seven

U evaluation criteria are briefly described in Table 5-1.

The level of detail required to analyze each alternative against these evaluation criteria
depends on the nature and complexity of the site, the types of technologies and alternatives
being considered, and other project-specific considerations. The analysis is conducted in
sufficient detail to understand the significant aspects of each alternative and to identify the
uncertainties associated with the evaluation.

U

5.2 Detailed Evaluation of Remedial Alternatives
LJ

The four remedial alternatives described in Section 4 are:

1. No Further Action
2. Soil Cover with Excavation and Offsite Disposal
3. Shallow Excavation, Offsite Disposal, and Soil Cover
4. Deep Excavation and Offsite Disposal

j These four alternatives were evaluated in detail using die seven evaluation criteria
described in Section 5.1. The detailed evaluations are presented in Table 5-2.
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5.3 Comparative Analysis of Remedial Alternatives
The four remedial alternatives are compared against each other to evaluate the relative

i—i performance of each alternative in relation to each of the criteria. The comparative analysis
is presented below.

^ 5.3.1 Overall Protection of Human Health and the Environment
Alternative 1 (no further action) is not protective because the unacceptable risks identified in
the risk assessment are not reduced and the remedial objectives would not be attained. The
remaining alternatives would be protective of human health and the environment.
Alternatives 2 and 3 are similar in their overall protectiveness because potential risks related
to exposure to the contaminated soils are eliminated and risks related to erosion of ash to
Moncrief Creek are eliminated. Alternative 3 is somewhat better in terms of overall
protection because it provides a thicker barrier of soil to minimize the potential for risks
related to exposure to subsurface soil or accumulation of chemicals in vegetables for those
who garden. Alternative 3 does increase risks related to construction compared to
Alternative 2, though these risks should be manageable.

^ While Alternative 4 removes the greatest amount of soil exceeding RGOs, this reduction in
residual risk is coLuiterbalanced by an increase in risks to the community during the
estimated 32 month construction period and the substantial truck traffic (estimated 75,000

Lj truck loads) that would occur. These risks related to construction could be significant and
would have to be actively managed. Dust control efforts will be important because nearly all

, the ash with high concentrations of lead will be excavated, loaded into trucks and
^ transported offsite. The potential for vehicle or pedestrian accidents is much higher for this

alternative because of the estimated 75,000 trucks to be loaded and driven through the
surrounding neighborhoods during the 32 month construction period.

uJ

5.3.2 Compliance with ARARs
^j Appendix A presents a compilation and evaluation of state and federal chemical-specific,

location-specific, and action-specific ARARs. All alternatives other than No Action meet
ARARs. Alternative 2 would not meet the TBC requirement of FAC 62-785 Brownfield

^j Cleanup Criteria for a minimum of 2 feet of soil meeting residential cleanup criteria.
Alternative 2 provides a minimum of 0.5 feet of cover soil meeting RGOs rather than 2 feet.

u 5.3.3 Long-term Effectiveness and Permanence
All alternatives result in soil remaining that exceeds the RCOs. There is an estimated 340,000
cys of soil above the water table that would remain under the No Action alternative.

^ Alternative 2 would result in removal of about 30,000 cys, leaving 310,000 cys. Alternative 3
would result in a residual volume of about 255,000 cy. Alternative 4 would leave about
50,000 cys below roadways, buildings, driveways and sidewalks.

o
Alternatives 2, 3 and 4 all rely on institutional controls to prevent excavation of subsurface
soil exceeding RGOs with subsequent spreading on the surface where long-term exposure
could occur. Alternative 4 offers the greatest long-term effectiveness because it relies on

j institutional controls only for soils that are already isolated from the potential for exposure
(i.e., below buildings, roadways etc.) Alternative 2 is the least favorable in terms of long-

<_J term, effectiveness because it provides for only 0.5 feet of cover soil. The institutional
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controls for this alternative though are still considered adequate and reliable because only

J commercial construction contractors would have the equipment to engage Ln the amount of
excavation that could result in enough subsurface soil to be spread on the surface to pose a

i_j substantial threat. These contractors would be notified of the requirements for excavation
and proper disposal of soils through the construction permit process. Ft would be more
diff icult to ensure proper excavation of soils below either 0.5 feet (Alternative 2) or 2 feet

LJ (Alternative 3) by Individual residents. However, these activities would typically be for
small excavations such as for planting bushes or installing posts that would not result in
substantial risk if the soil were spread on the surface. Alternative 2 would require a deeper 2

i—i foot soil cover in garden and playground areas to minimize risks.

5.3.4 Reduction of Toxicity, Mobility, and Volume (TMV) Through Treatment
TCLP test data collected during the Rl suggests that about 10% of the soil exceeding RGOs
will fail the TCLP limit for lead and require solidification, prior to offsite disposal. As a
result Alternatives 2, 3 and 4 will treat an estimated 3,000, 8,500 and 29,000 cys of soil,
respectively. Solidification does not destroy the lead so therefore it is a reversible process,
although tlie treated soil would be isolated in a subtitle D landfill and would not be
expected to leach to groundwater over the long-term. Solidification will reduce the mobility
of the contaminants; however, the volume is actually increased with the solidification
materials. Therefore, the toxicity may be considered reduced proportionately over the
increased volume, but the amount of contamination is not reduced. Alternative 1, No
Action, would not result in any reduction of toxicity.

s 5.3.5 Short-term Effectiveness
I r

Because there would be no remedial construction activities associated with Alternative 1
(No Further Action) this alternative has the least short-term construction impacts. The other

LJ alternatives would include construction activities with varying levels of impacts to
construction workers, the community and the environment. The amount of impact is
proportional to the amount of excavation of contaminated soil and the amount of truck

i—i t raff ic through the neighborhoods. The estimated number of truck loads of soil, trucks per
day and the duration of construction are:

^j • Alternative 2- 11,000 tuck loads, 30 trucks/day, 18 month construction
• Alternative 3- 32,000 tuck loads, 60 trucks/day, 24 month construction
• Alternative 4- 75,000 hack loads, 110 trucks/day, 32 month construction

Alternative 4 would have by far the greatest impact to the community during the estimated
32 month construction period. Alternatives 2 and 3 have considerably less impact to the
community. Potential impacts to workers can be minimized through adherence to proper
health and safety requirements during excavation and cover activities. Likewise impacts to
the environment can be minimized through mitigarive measures such as use of silt fences to
control erosion and watering of dry soils to minimize dust generation. Potential
environmental impacts are most likely during bank stabilization of Moncrief Creek. All 3
alternatives incorporate the same bank stabilization measures.

j 5.3.6 Implementability
Excavation and placement of soil covers on residential properties will require extensive

ul coordination with local community officials and individual residents. Alternatives 2
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through 4 have the same implementability concerns relative to the substantial coordination
• J because all three will target similar numbers of residential properties. The availability of

local landf i l l capacity would be strained with implementation of Alternative 4 because of
LJ the large volume of soil to be disposed (290,000 cys). Alternative Mo. 1, No Action, is

considered already implemented.

o 5.3.7 Cost
The estimated costs for each alternative are summarized in Table 5-3. The table breaks down
the estimated capital, average a n n u a l O&M, and net present worth. Appendix A contains
detailed cost tables for each alternative.

The cost estimates presented above have been developed strictly for comparing the four
W alternatives. The final costs of the project and the resulting feasibility will depend on actual

labor and material costs, competitive market conditions, actual site conditions, final project
scope, the implementation schedule, the firm selected for final engineering design, and

>—J other variables. Therefore, final project costs will vary from the cost estimates. Because of
these factors, project feasibility and funding needs must be reviewed carefully before
specific financial decisions are made or project budgets are established to help ensure

>—' proper project evaluation and adequate funding.

The cost estimates are order-of-magnitude estimates having an intended accuracy range of
LJ +50 to -30 percent. The range applies only to the alternatives as they are defined in Section 4

and does not account for changes in the scope of the alternatives. The specific details of
remedial actions and cost estimates would be refined during final design.

uy A cost sensitivity analysis was performed to evaluate the effect of differing discount rates
and volumes of contaminated media. Many other factors that have substantial uncertainty
can also effect the present worth costs of alternatives but they are not as significant as the
factors listed above. Remedy failure and its potential to require additional remedial work in
future years is not significant at this site because the primary technologies are excavation
and covering which are not technologies that are likely to fail. The project duration is also
not likely to greatly affect the relative costs between alternatives because the duration
would likely vary by only a few years at most.

L-1 Discount rates were varied because they effect the present worth costs of operation and
maintenance (O & M). Table 5-4 presents the effects of varying discount rates. The baseline
discount rate for alternative comparison is 7% and is shown in the middle column above. At

L-J the lower 3% discount rate, alternatives that rely more on O &M, such as Alternatives 2 and
3, increase in cost relative to Alternative 4 that has minimal O&M. However because of the
relatively low O & M of Alternatives 2 and 3, this is small effect. A higher discount rate

^ reduces the costs of these rwo alternatives relative to Alternative 4, but again only
marginally.

x_j Although Alternative 4 will remove the largest volume of contaminated soil, residual
contaminated soil will remain at the site (e.g. under streets and sidewalks) and institutional
controls wil l be necessary and require long term monitoring (and costs). As a result, a Five-
Year Review will be needed for this alternative as well as Alternatives 2 and 3. The O&M

j costs include the cost of a Five-Year Review.

LJ'
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There is substantial uncertainty on the actual volumes of soil to be remediated under each of
^ the alternatives. Additional sampling will be conducted prior to design and construction to

determine the precise number of parcels to be remediated and the volume of soils to be
LJ excavated. Also, the actual cleanup goals and how they will be specifically applied during

remediation will not be set until the Record of Decision (ROD) is finalized. They may vary
from those assumed herein, particularly relative to the cleanup goals for arsenic and

O dioxins. A sensitivity analysis, however, cannot be performed on excavation volumes
because it is not clear to what degree the volumes may change from those assumed for the
baseline case.

Li-

U

u

u
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TABLE 2-1
Universal Treatment Standards (UTS)
Brown's Dump Site Feasibility Study

for Contaminated Soil

Contaminant of Concern UTS (mg/kg) 10 x UTS (mg/kg)

Aldrin

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Chrysene

p.p-DDT

Dibenz(a.h)anthracene

Dieldrin

Gamma-chlordane

lndeno(1 ,2,3,-c,d)pyrcne

PCBs (sum of all isomers)

Tetrachlorodibenzo-p-dioxins

TCLP Constituents UTS

Arsenic

Antimony

Barium

Cadmium

Chromium

Lead

Mercury

Vanadium

Zinc

0.066

3.4

3.4

6.8

6.8

3.4

0.087

8.2

0.13

.26

3.4

10

0.001

TCLP mg/L 10

5

1.15

21

0.11

0.6

0.75

0.025

1.6

4.3

066

34

34

68

68

34

0.87

82

1.3

2.6

34

100

0.01

x UTS mg/L

50

11.5

210

1.1

6

7.5

0.25

16

43

Maximum Soil
Concentration

(mg/kg)

0.16

2.2

3.0

3.9

2.2

2.5 J

1.0

0.78

0.1 J

0.46

1.6

0.26

0.0001687

Maximum TCLP
mg/L

0.05 U

NAb.

5.1

0.55

0.5 U

84

0.005 U

NAb

NAb

Potential for Soil to Require
Treatment to Meet LDRs for

Contaminated Soil
(Yes or No)

No

No

No

No

No

No

Noa

No

No

No

No

No

No

No

Noc

No

No

No

Yes

No

No'

Yes6

Contaminants of Concern Without Universal Treatment Standards

Aluminum

Copper

Iron

Manganese

" Only one sample of 36 samples analyzed for p,p DDT exceeded the 10 x UTS value of 0.87 mg/kg. The one exceedance was only
marginally in exceedance. As a result, it is unlikely that soil will exceed the LDR treatment standard for p,p DDT.

b Antimony, vanadium and zinc were not analyzed for TCLP because the purpose of the TCLP analysis was to determine whether the
soil was potentially a toxicity characteristic hazardous waste and these chemicals are not toxicity characteristic chemicals.

0 Antimony cannot exceed the 10 x UTS standard of 11.5 mg/L in the TCLP test because the maximum detected soil concentration was
200 mg/kg, below the minimum of 230 mg/kg (assuming 100% of the antimony leached in the test) needed to potentially exceed the
standard (note the test includes a 20 fold dilution).

d Vanadium very unlikely to exceed the 10 x UTS standard of 16 mg/L in the TCLP test because only 1 of 118 soil samples had
vanadium greater than the minimum of 320 mg/kg (assuming 100% of the vanadium leached in the test) needed to potentially exceed
the standard (note the test includes a 20 fold dilution).

c Zinc possibly could exceed the 10 x UTS standard of 43 mg/L in the TCLP test because 21 of 118 soil samples had zinc greater than
the minimum of 860 mg/kg (assuming 100% of the zinc leached in the test) needed to potentially exceed the standard (note the test
includes a 20 fold dilution).

U - not detected at or above concentration indicated
NA- not analyzed
J- estimated value

U
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î
 

C
D

 o
in

 
d
 

d
 

C
M

 
§

dCO

CD 
r^ 

r^ 
<
o
 

o

d
 

d
 

d
 d

 §d

o
 

<
-, 

o
 
o

^
 

~
 

c
o

 m
 
^
 

r~
- 

c
o

^
- 

C
D

 
c
o

 
r-I 

:J
 

i 
C

O
 

C
D

 
i 

i 
i 

t 
i 

i
O

O
 

C
D

 
- 

°
 

"*
 

- 
-

2
- 

C
O

 
^
 
C

D

0
 

0
 

0
 
2

O
) 

C
O

 
^
^
 

IO
 
' 

^
^
 

r\|
C

M
 

C
M

 
°
l 

C
O

 C
O

 
• 

!•«._ ^
_

- 
.

.
.

.
 

.1
 

.

^° 
C

M
 

*T
 

£>yj

,

CD 
co

 ^
 

in
 

*~
 

| 
°>

 
C

M
 

_

CM

CMCO
•* 

C
D

 
•* 

C
O

 °°

^
 

o
-

oCM
CO

'
"

'
'

"
"
 

Od

CD 
CD

^ 
C

D
 

c 
c 

£
 

=5" ;?
i-: 

c 
co

 co
 

c
o

1
3
-

 
o

CD 
ci 

>, 
z> 

-3 
-

^
-

_
r

E
c

o
Q

>
, 

c 
$
 

J
S

,S
^
.S

.c
u

 
-^ 

C
N

. 
cu

 C
M

 
O

c~ 
^ 

i_ 
c 

co co ju 
-id 

cz tr 
^5- ^3* o 

^~ 
i

O
 

f^
 

•—
 

(J
j 

C
O

 
*
Q

*
 
'Q

' 
"Q

*
 
'Q

' 
C

D
 L

J
 

N
 

O
 

c
 

O

<£ 
<3^ m

 
^) 

(_) 
1
 ^E

 
S

j 
C

Q
 C

D
 C

D
 C

O
 O

 
^f 

Q
 

—
 

O
 

^C
 

C
J

.>
•c0(AQ
)

0)
Q

.
Oa

ResidentialoChemicals of Concern j

o
 

o
O

o
8

^
i
n

c
5

-
-

o
CM" C

M
 c
o
" 

°° ^
~

 d
 

" 
d

P
- 

C
M

(U

O
 

O
 C

M
0

 
•
 
0

 
*
-
 

i 
.

C
D

 
C

M
 

Od

1
1

1
1

1
1

1
1

in
i 

i 
i 

i 
i 

T
f 

o
o

 ̂
f

•
r̂ 

"? 
^c

d
 
^
 
d

t̂ 
in

 
n
-

i 
i 

t 
i 

t 
O

 
0
0
 O

d
 
i^

 d

1
 

c
o
 
S

 _
 
g
 

_
en 

S
 C

T
 ̂
 
^
 

' 
°
°

0
 

C
O

 
^

CM0
 

0
°
 

T
- i2

 
o

 
r~

en 
^ 

o
 

r^ 
co

 
• 

• 
•

0>~
 
C

M
 

-̂" 
T

 
C

M
CD

 
CM

o
 

m
C

D
 

- 
O

 
h~

 
C

O
 

f̂
~

c
". r; 

"-- d
 

^
r 

'C
M

 
'

C
D

 
C

M
 

C
M

5
C

M
^

«
o

|
g

|

<
 «» S

f d
 «

 q
 §

 g

co" ^
 
d
"
 °
 
°
>

 
d

 
d

 
d

0)cCO

E
 

E
 

E
 

0
=3

 
.2

 
P

>
>

 
3
 

"3
 

C

•- 
E

 
| 

T
g
 c
 
E

 
^

COou_d̂oo"co

Q="
. 

c
:

o
 -^

**— 
o

-D
 

™
CDro 

CL
>
- E

"CD 
Q

E
 
C

O

/-S 
c

 
c

O
 

o
 
5

U
 
-
o

 
°

CC 
CD CD

CD 
^

£
 

J
D

 
-I~

CO 
C

O
 S

 
g
"

co 
•—

 .2 
E

^
 

>
, 

C
O

 
1
5

>
 

§
 
">

 Q
o
 

o
 $

 
«

"
 
F

 
-
' 1

CO
 

C
 

0

'cu 
o
 

®
 m

-2
 

frj 
C

O
 ~

§ 
rr 

S
 S

"O
 

-̂ 
1
?
 
^

-j 
o
 

<
C

 w
2 

^ ig «
5

1 S
ir 

£
o
 

Q
.

_Q 
o> 

_o 
.52

Q
J 

C
 

O
) 

L
t

-£= 
'S

 
°
 C

D
~

 
-C

 
O

 
C

-Q
- 

0
 

0
 —

(- 
-T

-j 1 1 1 
C

D
^
^
 

C
O

B
 £

 
«

 cS
O

) 
i_ 

rS
-^ 

^
 
^
 c

\j

o
 

"
S

 C
 
^

O
 
i"j~

 
^

C
 

O
) 

^^ 
._ **

r~ 
(Q

 
C

\J 
^—

«
 
^
 
o
 E

CO
 

^
 

C
M

 0
)

—
 

§ 
«" " 5-

O
 

•- 2
 c

o
en 

£
 

cf c"
m

 
0

 
0

c 
Q

^ •—
 •—

to 
- 0 

"co "ro
2
 2

 
o

 o
5

 
g

 
9- 9-

>
 

c
o
 
O

 O

Q
 ra

 «
 S

O
 

—
 

C
D

 
C

D
0 

§
'2

 '2
2
 
S

' 1-?
:

,O
 

—
 

C
O

 
.C

O

O
 

g
 

C
D

 C
D

 
C

D

Q
; 

o
 

C
/0

 C
O

 
jo

lo
 
^
; 

o
 

O
 
5

Bold values are the lowe
3 Represents average so
b Source: Black and Veat
c Source: Black and Veat
- indicates no value is a\

GNV31 00385 1 1 585.00C/05 1 1 1 0027

u



LJ
9 0 0 5 5

TABLES

LJ

LJ

LJ

LJ

LJ

TABLE 2-3

Soil Samples with COCs > RGOs and Outside of Area with Ash >25% or Lead >400 mg/kg
Brown's Dump Site Feasibility Study

Soil Sample
COC Concentration >

RGO (mg/kg) RGO (mg/kg) Discussion

Parcel 033

Parcel 059

Parcel 010

Parcel 041

U

Parcel 081

Parcel 260
(BD260)

Parcel 278
(BD278)

Parcel 070
(BD070)

Parcel 015
(BD015)

Parcel 024
(BDSB063)

Parcel 043
(BDSB073)

Parcel 085
(BD085)

Dibenz(a,h)anthracene 0.07 - 10-6 ELCR
- 0.076 J

Dieldrin- 0.1 J 0.04- 10- ELCR

CPAHs-0.78to3.1 0.07 -10-6 ELCR

Arsenic- 5 As Background 1.2 •
mg/kg

Dibenz(a,h)anthracene 0.07 - 10-6 ELCR
-0.12

Dibenz(a,h)anthracene 0.07 - 10-6 ELCR
-0.11

Dioxin TEQ- 53.3 ng/kg Background 8.82 - ng/kg

Dioxin TEQ- 14.2 ng/kg Background 8.82 - ng/kg

Arsenic-1.5J Background 1.2 - mg/kg

Dioxin TEQ- 25 ng/kg Background 8.82 ng/kg

Arsenic- 1.5J Background 1.2 - mg/kg

Arsenic- 2J

Arsenic- 1.4J

Arsenic- 2.6J

Background 1.2 - mg/kg

Background 1.2 - mg/kg

Background 1.2 - mg/kg

Sample is from parcel at corner of 36* and
Moncrief. This parcel was sampled in Phase
2 (BD033X0.5). Phase 2 sample had no
COCs > RGOs and no ash. Lead is 33
mg/kg. Not included in remediation area
because phase 1 sample was only marginally
exceeding the 10-6 ELCR for one COC and
the phase 2 sample had no COCs exceeding
RGOs.

Sample is from parcel near 34lh and Pierce.
This parcel was sampled in Phase 2
(BD59X0.5). Phase 2 sample had ash <25%
and lead < 400 mg/kg. Not included in
remediation area because phase 1 sample
is within the 10"5and 10-6 ELCR for one COC,
nearby parcels are not included in
remediation area and the dieldrin has not
been associated with the ash fill material.

Sample is from area NE of school property.
Ash is reported in this area at 0 to 25 %. Lead
is 77 mg/kg. Included in remediation area
because surrounding area is included and
arsenic > 1.2 mg/kg.

Sample is from parcel near 36lh and Pierce
and located between parcels include in
remediation area. Ash is reported in sample
at 0 to 25 %. Lead is 96 mg/kg. Included in
remediation area because surrounding area
is included.

Sample is from parcel at corner of 31st and
Pierce. No ash is reported in sample. Lead is
18 mg/kg. Although dibenz(a,h)anthracene
has been determined to not be site related, it
is included in remediation area because
surrounding area is included.

Residential parcel meets all other RGOs
except dioxin TEQ > 8.82 ng/kg

Residential parcel meets all other RGOs
except dioxin TEQ > 8.82 ng/kg

Residential parcel meets all other RGOs
except arsenic > 1.2 mg/kg and dioxin TEQ >
8.82 ng/kg

Residential parcel meets all other RGOs
except arsenic > 1.2 mg/kg

Residential parcel meets all other RGOs
except arsenic > 1.2 mg/kg

Residential parcel meets all other RGOs
except arsenic > 1.2 mg/kg

Residential parcel meets all other RGOs
except arsenic > 1.2 mg/kg
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TABLE 2-3

Soil Samples with COCs > RGOs and Outside of Area with Ash >25% or Lead >400 mg/kg
Brown's Dump Site Feasibility Study

LJ

U

LJ

U

Soil Sample
COC Concentration >

RGO (mg/kg) RGO (mg/kg) Discussion

Pa reel 091
(BD091)

Parcel 096
(BD096)

Parcel 134
(BD134)

Parcel 156
(BD156)

Parcel 164
(BDSB180)

Parcel 168
(BD168)

Parcel 183
(BD183)

Parcel 195
(BD195)

Parcel 206
(BDSB170)

Parcel 211
(BD211)

Parcel 217
(BDSB178)

Parcel 230
(BDSB109)

Parcel 232
(BDSB108)

Parcel 241
(BDSB152)

Parcel 256
(BDSB151)

Parcel 321
(BD321)

Parcel 347
(BD347)

Parcel 351
(BD351)

Parcel 701
(BD701)

Parcel 702
(BD702)

Parcel 703
(BD703)

Arsenic- 7.4J

Arsenic- 1.9J

Arsenic- 1.5J

Arsenic- 3.4J

Arsenic- 2.5

Arsenic- 6.1

Arsenic- 2.9J

Arsenic- 3.4J

Arsenic- 2.8

Arsenic- 2.7J

Arsenic- 1.4J

Arsenic- 1.6J

Arsenic- 1.3J

Arsenic- 8.2

Arsenic- 1.3J

Arsenic- 1.3J

Arsenic- 5.4J

Arsenic- 2.3J

Arsenic- 1.6J

Arsenic-1.6J

Arsenic- 2.7J

Background 1.2 - mg/kg

Background 1.2 - mg/kg

Background 1.2 - mg/kg

Background 1.2 - mg/kg

Background 1.2 - mg/kg

Background 1.2 - mg/kg

Background 1.2 - mg/kg

Background 1.2 - mg/kg

Background 1.2 - mg/kg

Background 1.2 - mg/kg

Background 1.2 - mg/kg

Background 1.2 - mg/kg

Background 1.2 - mg/kg

Background 1.2 - mg/kg

Background 1.2 - mg/kg

Background 1.2 - mg/kg

Background 1.2 - mg/kg

Background 1.2 - mg/kg

Background 1.2 - mg/kg

Background 1.2 - mg/kg

Background 1.2 - mg/kg

Residential parcel meets all other RGOs
except arsenic > 1.2 mg/kg

Residential parcel meets all other RGOs
except arsenic > 1.2 mg/kg

Residential parcel meets all other RGOs
except arsenic > 1.2 mg/kg

Residential parcel meets all other RGOs
except arsenic > 1.2 mg/kg

Residential parcel meets all other RGOs
except arsenic > 1.2 mg/kg

Residential parcel meets all other RGOs
except arsenic > 1.2 mg/kg

Residential parcel meets all other RGOs
except arsenic > 1.2 mg/kg

Residential parcel meets all other RGOs
except arsenic > 1.2 mg/kg

Residential parcel meets all other RGOs
except arsenic > 1.2 mg/kg

Residential parcel meets all other RGOs
except arsenic > 1.2 mg/kg

Residential parcel meets all other RGOs
except arsenic > 1.2 mg/kg

Residential parcel meets all other RGOs
except arsenic > 1.2 mg/kg

Residential parcel meets all other RGOs
except arsenic > 1.2 mg/kg

Residential parcel meets all other RGOs
except arsenic > 1.2 mg/kg

Residential parcel meets all other RGOs
except arsenic > 1.2 mg/kg

Residential parcel meets all other RGOs
except arsenic > 1.2 mg/kg

Residential parcel meets all other RGOs
except arsenic > 1.2 mg/kg

Residential parcel meets all other RGOs
except arsenic > 1.2 mg/kg

Residential parcel meets all other RGOs
except arsenic > 1.2 mg/kg

Residential parcel meets all other RGOs
except arsenic > 1.2 mg/kg

Residential parcel meets all other RGOs
except arsenic > 1.2 mg/kg

U

U
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TABLE 2-3A
Ecological RGO Exceedance Samples, Parcels, and Status at the End of FS Implementation
Brown's Dump Site Feasibility Study

Sample
Location ID Location of the Sample in a Parcel

Color Coding in
Section 4.0 Figures Status

BDSB009 From the intersection of Rila 8< Nash go
northeast to the 2nd parcel on the southeast
side of street (adjacent to Moncrief Creek).

BDSB012 From the intersection of Rita & Nash go
northeast to the 6th parcel on the southeast
side of street (adjacent to Moncrief Creek).

BDSBOU In Parcel 006.

BDSB016 In Parcel 010.

Brown Soils Proposed for Remediation
(In Phase 1 Area)

Brown Soils Proposed for Remediation
(In Phase 1 Area)

Pink Soils Proposed (or Remediation
(Ash and Lead Exceeds)

Pink Soils Proposed for Remediation
(Ash and Lead Exceeds)

BDSB045 It is within the large asymmetrical parcel
identified as Moncrief Village. This parcel is
located east across the street from the JEA
substation.

BDSB046 It is within the large asymmetrical parcel
identified as Moncrief Village. This parcel is
located east across the street from the JEA
substation.

BDSB054 It is within the large asymmetrical parcel
identified as Moncrief Village. This parcel is
located east across the street from the JEA
substation.

BDSB055 It is within the large asymmetrical parcel
identified as Moncrief Village. This parcel is
located east across the street from the JEA
substation.

BDSB058 It is within the large asymmetrical parcel
identified as Moncrief Village. This parcel is
located east across the street from the JEA
substation.

BDSB124 In Parcel 133.

BDSB130 From the intersection of Connie and 33rd go
southeast to the 6th parcel on the west side
of Connie.

BDSB134 It is located on the southwest corner of Etta
and 33rd.

Brown Soils Proposed for Remediation
(In Phase 1 Area)

Brown Soils Proposed for Remediation
(In Phase 1 Area)

Brown Soils Proposed for Remediation
(In Phase 1 Area)

Brown Soils Proposed for Remediation
(In Phase 1 Area)

Brown Soils Proposed for Remediation
(In Phase 1 Area)

Brown Soils Proposed lor Remediation

Brown Soils Proposed for Remediation
(In Phase 1 Area)

Brown Soils Proposed for Remediation
(In Phase 1 Area)

LJ

BDSB136 In Parcel 177. Brown

BDSB097 From Parcel 228, it is west across the street Brown
from the north portion of parcel 228
(northwest corner of that intersection - Bessie
Circle East and Bessie Circle South).

BDSB101 From the intersection of Bessie & 33rd, go Brown
north to the 5th parcel on west side of
Bessie.

Soils Proposed for Remediation

Soils Proposed for Remediation
(In Phase 1 Area)

Soils Proposed for Remediation
(In Phase 1 Area)

GNV310038511585.DOC/051110027
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TABLE 2-3A
Ecological RGO Exceedance Samples, Parcels, and Status at the End of FS Implementation
Brown's Dump Site Feasibility Study

Sample
Location ID

BDSB180

BDSB182

BDSB039

BDSB040

BDSB041

BDSB042

BDSB043

BDSB149

BDSB189

BDSB307

BDSB066

BDSB108

BDSB304

BDSB345

BDSB111

BDSB078

BDSB085

BDSB110

BDSB170

Location of the Sample in a Parcel

In Parcel 154.

In Parcel 150.

In Parcel 003.

In Parcel 004.

In Parcel 003.

In Parcel 016.

In Parcel 022.

In Parcel 160.

In Parcel 078.

In Parcel 233.

In Parcel 032.

In Parcel 232.

From the intersection of Spires & 33rd go
west to 1st road on left (Leonard) and turn
south to the 3rd parcel on the west side of
Leonard.

In Parcel 265.

In Parcel 289.

In Parcel 047.

In Parcel 700.

In Parcel 293.

In Parcel 206.

Color Coding in
Section 4.0 Figures

White

Brown

Pink

Pink

Pink

Green

Green

Brown

Green

Green

Green

Brown

Brown

Green

Green

Green

Pink

Green

Brown

Status

No remediation

Soils Proposed lor Remediation
(Ash and Lead Exceeds)

Soils Proposed for Remediation
(Lead Exceeds)

Soils Proposed tor Remediation
(Ash and Lead Exceeds)

Soils Proposed for Remediation
(Lead Exceeds)

Additional Sampling for COCs

Additional Sampling for COCs

Soils Proposed for Remediation
(Lead Exceeds)

Additional Sampling for COCs

Additional Sampling lor COCs

Additional Sampling for COCs

Soils Proposed for Remediation

Soils Proposed for Remediation
(In Phase 1 Area)

Additional Sampling for COCs

Additional Sampling for COCs

Additional Sampling for COCs

Soils Proposed for Remediation
(In Mary McCleod Bethune
Elementary School Property)

Additional Sampling for COCs

Soils Proposed for Remediation

BDSB311 In Parcel 317. Brown Soils Proposed for Remediation
(Ash and Lead Exceeds)

LJ

U
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TABLE 2-4
Soil Areas and Volumes Exceeding RGOs
Brown's Dump Site Feasibility Study
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î- 

un
 

in
CO

 
C

N
J 

C
O

 
O

co 
co' 

CNI" 
•3

:

CO
 

CNJ 
CNI

o
 

in
 

in
 

o
i—

 
•-' 

C
N

J
 

C
N

J

T- 
oo

 
î
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ĵ~

co" 
m

" 
CD" 

col

Q
 

Q
 

£
1
 

Q

n
 

o
 

n
 

n

co 
cn 

co 
O

|
CNJ 

o
 

co
 

m
l

Residential Parcels Requiring Remediation '
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Parcels South of 33rd and West of Pearce
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TABLE 3-1

Identification of General Response Actions for Soil
Brown's Dump Site Feasibility Study

General Response Action Evaluation

No Action

Monitoring

Institutional Controls

Containment

Removal

In-situ Treatment

Ex-situ Treatment

Disposal

Required by the NCR for comparison to other actions.

Used in conjunction with other containment and treatment general response
actions to monitor effectiveness.

Reduces the likelihood of direct contact with or ingestion or inhalation of
contaminated soil. Retained for use in conjunction with other general response
actions.

Minimizes the exposure to contaminated soil. Confines contamination and
reduces mobility of contamination.

Prevents direct contact with or ingestion or inhalation of contaminated soil.

Reduces mobility, toxicity, or volume of contaminated media in place.

Reduces mobility, toxicity, or volume of contaminated media after removal.

Minimizes the likelihood of exposure to contaminants by placing them in a
controlled environment.
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TABLE 3-2

Technology Screening for Soil
Brown's Dump Site Feasibility Study

Primary Screening Secondary Screening

General
Response

Action
Remedial

Technology Process Options Description Retain Reject
Waste and Site
Characteristics Effectiveness Implementability

Relative Capital
Cost

Relative
O & M
Cost Retain Reject Screening comments

Secondary Smelting Lead in recycled waste such as " .. .
''•'. '.'•• batteries are.fed into in Teverbatpry or

. ' " • ' • • " blast furnace for smelting.

Technically implementable.

Disposal

Biological
"Treatment

Consolidation

Landfill

Landfarming

Ohsite . -•/'
Consolidation :.-

•.Hazardous Waste
Landfill

Organics degraded by . '
microorganisms:in an aerobic

.environment;', . .'. .

Consolidation of lead contaminated
. soil on the school properly.
. Placement of cover over consolidated
soils to minimize erosion and prevent
direct contact exposures. .

Transport and dispose of untreated or.
treated material in an approved -n.
hazardous waste landfill (Subtitle C).

X

X

X

. Effective for aerobically'
biodegradable prganics but :

does not t'reatJead. Lead would
have to be. treated by an
additional-process.-.

Technically implementable. ..

Technically implementable.

Would be'effective in
..removing lead from
incinerator ash.-

Still a need to address
lead concerns.

Not applicable to soils or
materials having less than]
2% lead (i.e. 20,000.mg/kg).
Incinerator ash ohsite is ;'
mixed with soll.and is. . ..!

. generally less than 5,000 ••
mg/kg lead. . i:-:

Moderate! None. X Rejected because soils
cannot be added to ;' •
smelters and incinerator
ash is less than the
necessary 2% lead ••- .

.content. :

Effective. Onsite ••'. -
consolidation isolates
wastes, preventing erosion
and direct contact threats.

Good effectiveness
because of multiple liners
and covers incorporated
into hazardous waste
landfills. - " ' ' . ' . ' • ' .

May be. diffictilt.to impierrie'nt. Moderate.to high.

Easily implemented. Very high:'

Moderate,
to'high.

None. . X

L_

Rejected because urban
location .is not considered
.a good location for . - . . ' • . '
disposal.of contaminated
soil. • ..; •." . ... .

Rejected because
contaminants are not
mobile. Much higher .cost

"is. not justified because ;
special waste landfill
offers similar
effectiveness for
immobile site COCs/. "•-.
Portions of the excavated -
soil that are characteristic
hazardous waste niust be.
treated -to levels , •"• - -.-•
rendering it •••_. ' • .,.
non hazardous prior, to
land disposal even if the

. landfill-is"a Subtitle C :'
"hazardous waste landfill.

Subtitle D Special
Waste Landfill

Transport and dispose of untreated or
treated soil in a nonhazardous waste
landfill (Subtitle D) permitted to
receive contaminated soil.

Technically implementable. Good effectiveness
because of multiple liners
and covers incorporated
into Subtitle D landfills.

Easily implemented. Moderate to high None. Retained.
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TABLE 3-2
Technology Screening for Soil
Brown's Dump Site Feasibility Study

Primary Screening Secondary Screening

General
Response

Action

Treatment
(Ex-situ)

Remedial
Technology

Physical
Treatment

Process Options Description Retain Reject
Waste and Site
Characteristics Effectiveness Implementability

Relative Capital
Cost

Relative
O & M
Cost Retain Reject Screening comments

Soil Vapor >';?.J- ' . E x situ soil vappFextrictjoh (SVE) is.
.Extraction - :-." -.: a full-scale technology.in'which soil is ,

• !_ ' ; . excavated and placed over a network
:. :..'/' of aboveground .piping-to which a '

.-.' - . " • , - . . - • • ' ' vacuum is.applied-to encourage .- ._•-
." , .' ; v'- • V. volatilization of orgariics, Soi.l piles ''

'^ '' ". .: are generally covered with a' ;;'.. : ; ' ' • '
. ' - . , - " "_; ' . \_- . .geomerhbrane to prevent volatile ..;,•'

} ' • : • , ' - . '1' . ' • ; . emissions and to. prevent the soil , --
- , - , - . ; ;:";.; .-from.becoming saturated by. ..";-.. •
. ' ' : { ; . " • - ;i'>'"•,..-.. /'precipitation/';•-, "^..- j '^-v-- -J.̂ -; <- -•' -.

X . Not applicable,to lead and other
- . - . ; • _ , l ow volatility "COC's. : • . " . . '

Solidification/Stabili
zation

Contaminants are physically bound or
enclosed within a stabilized mass
(solidification), or chemical reactions
are induced between the stabilizing
agent and contaminants to reduce
their mobility (stabilization). Ex situ
S/S typically requires disposal of the
resultant materials. There are many
innovations in the stabilization and
solidification technology.

Retained because it may be
needed to meet TCLP limits
prior to disposal.

Effective. Solidification is
routinely used to solidify
soils failing TCLP.

Easily implementable.
Solidification with pozzolonic
additives is routine.

Moderate None Retained because it may
be needed to meet TCLP
limits.

Soil Washing"',;

•Chemical:
Treatment

Chemical
, Extraction

•.'£.

Contaminants sorbed onto fine soil
particles are separated from bulk soil •
in'an aqueous-based system on the/ v.
basis of particle size. Sometimes the
wash water may be augmented with a
jeaching agent, surfactant, etc (see .;.

. chemical extraction below). , " : - . . "

:Sbil and extraction agent such. as a'ri-
acid are mixed in 'an extractor'-^ -. /. . -

.. dissolving"- the lead: The 'extracted
water is subsequently chernically . .

'• treated for removal of lead. :•'.-• ".'';:." •

Rejected because of limited
mobility of lead.

X- : • ' • • ' . Technically implementable.;

"Thermal-'
• Treatment

Incineration Vv:"-

<- * ̂ '." ' ' il '~: . - : -~. • "r- • ' •-.r.c.-

High temperatures, 87Q to 1,200?C' :
v(-1 ,'400.-to'2,^00.°FJ,-are.used-tp :'^'"''"•
^volatilize and comrjust (in.the ; . .-
presence of oxygen) halqgenated and
other refractory organics;ih _'-•- . • _ ' . ' " • •
hazardous'wastes:-jncineration is •
different from other thermal-- L _.\V.- :

technologies in that it oxidizes .(Dulk ,-
• quantities'pf waste that may be in
."liquid and solid phase! v"1* '.^'-v;--:.1'-

"X ' Not applicable to removal.of ••
lead! 'A more effective .'• '", -\ ;i ,
technology for lead removal is:

secondary, smelting. ••." -

Aiiid extraction of lead ;
from soil is technically! :

feasible but requires many'
..process units to separate '
the.lead from the soil and ;
remove dissolved lead ' •/ ^';
.from water; _:. •.:/

Secondary smelting is a'
: more effective'rheans of.
thermal treatment...

-available.-"' ' .-' • •-, '

Implementable but-.wdujd
^require pilot testirig to.!,
• determine, application' rates,

acid levels and water ." j
^treatment methods. Would- ..
. gerierate'a waste'sludge with '
high jead concentrations'-that

. would require solidificationj .
•p'rjor to disposa'l in a lahdfiil.-

High. -"Rejected because ;V; ;
excessive cost to '.~.':-\ '- .

.sepa^rafejegd frqrn.spil. .-
The;same mass 'of lead ':

; may urtimatelyrbe ':
; disposed 'in a landfill •
.under this technology;
' compared to . - •-._ ;

'-• soiidification/stapiiization.
alone."••"'-• ', . . • . -• . ':•.;-"K-
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TABLE 3-2

Technology Screening for Soil
Brown's Dump Site Feasibility Study

Primary Screening Secondary Screening

General
Response

Action
Remedial

Technology

Biological
Treatment

Process Options Description Retain Reject
Waste and Site
Characteristics Effectiveness Implementability

Relative Capital
Cost

Relative
O&M
Cost Retain Reject Screening comments

Land Treatment ' Impacted surface soil is-treated:in
place by tilling to achieve aeration,
and if necessary, by addition of; .
'amendments. Periodically tilling, to:
aerate the waste, enhances the''-.' .

" biological; activity; - - ' . ' ; ' - ••• . -

Effective for aerobically .
biodegradable organics but
does not treat lead. Soil jh
residential areas'would be
difficult tolerate. .Lead would
have to be treated by an . . - ' • •
.additional .'process.-. • • ' " . . " - •

Natural Attenuation Natural subsurface processes such
as dilution, volatilization,
biodegradation, adsorption, and
chemical reactions with subsurface
materials are allowed to reduce
contaminant concentrations to
acceptable levels.

Technically implementable for
COCs such as PAHs and
dioxins. Natural attenuation
processes do not appreciably
effect lead concentrations.
Natural attenuation mechanisms
such as biodegradation will
result in diminishing
concentrations of other COCs
such as PAHs and dioxins.

Natural attenuation
processes do not
appreciably effect lead
concentrations. Natural
attenuation mechanisms
such as biodegradation
will result in diminishing
concentrations of other
COCs such as PAHs and
dioxins.

Easily implemented.
Monitoring would be required
to measure the decline in ;
concentrations of PAHs and
dioxins.

Low. Low. Retained only for areas
exceeding RGOs for
COCs other than lead.

Phytoremediatipn Use of plants and their associated '
rhizospheric microorganisms to ;

1 remove, transfer, stabilize, arid/or
'destroy COG in soil or groundwater.

; Technically implementable. -Phytoextraction has be'en
demonstrated for removal
of lead from soil. Indian ;

. Mustard has:been shown
".to. concentrate lead, up .to :

;2,Q06 rrjg/kg .with theV; "
addition of a soil-::; • .• •.;•;-
amendment (HEDtA) to'.'
increase uptake of jead- in
roots. About 160 pounds
of lead could be •; ; :-;•.."
removed/acre/crgp in the '
biorpass. However .about
22,000 pounds.of lead are
present on average/acre,
thus requiring about 40.
years of crop growth and

^harvesting (assuming 3
'crops/year). .. '.:-.:•

Would require pilot testing
verify approach for soils;1-
Implementable for open ,
areas such as'the school

/property but not residential
yards. -. ' . - ' • • ..: "

to -. Moderate. High. -.'-:-"'-X Rejected because
phytoextraction is limited •"

••to upper 2 feet of soil,; ••
cannot be inipjerhented in
residential yards, lead
•removal rate is very,low.'
' and biqmass niay require
: treatment prior to ''/
disposal, greatly ,: •
increasing costs (see text
for further discussion).

Chemical
-Treatment

Surfactant/ • ' " . ' . ; .
Cosolvent Flushing'
(Soil.Flushing) *•'".;'

Delivery of a solution th
"•-.the'dissolutioni of CQCs into-.^~'; -•'•;_ .;•'-.
/'..gr.6undwat.er where|h"ey are .;••"•_. •''."-, '•' ,

extracted and treated,;inrsorne'cases,
' the flushing, solution is injecteci -.' . •

,djrectly into the grpundwater which._-;-.'..
. ifaises the water table into the ;/:, '.'.'•. •'••
'. capillary fringeyvhere high •;'".!..

: concentrations of COCs are often -:, / - -
•, 'ifpund....Flushin'g solutions for lead
;• ^removal would.include an acidic -;• _ . - ;

to mobilize'lead. • • - . . . v • • : ; .

X • L Rejected because? acid would ';
corrode.buried utiiities, the;.. "V-
mobilized lead would . '" . '. ' .- ' •

' .contaminate groundwater and
, be difficult to effectively rgmgve,.

j'and it would be extrernely". •- -' ^
'difficult to implement.in' .-

•'•"'residential yards':--. .'-..' /

. '••'.'?-..•• v :-i\?'
• • ' . ' { ' • ' . ... i"--it-.;;
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TABLE 3-2
Technology Screening for Soil
Brown's Dump Site Feasibility Study

Primary Screening Secondary Screening

General
Response

Action

Treatment
(In-situ)

Remedial
Technology

Physical
Treatment

Process Options

. Electrokinetic " ' -
.Separation '"*

" '. .
•": • ' •' • .. ' •' *

> ' -• . '., '-.' ". •

• ' : • > . . . '

' ,- • ' : • ' . . '• --"".-• •
r-, - • • • ' . f-

In-Situ Soil Mixing
(ISESM)

Description

. Electrokinetic remediation is a
process in which a low-voltage direct-

L current electric fi'eld.is applied across
- a section of impacted soiL The .... .

principle of electrokinetics .v •
remediation is similar to a battery ... .

-After electrodes (a cathode and
anode) are introduced and charged, •. •'
particles (e;g., ions) are mobilized. by
the electric current. 'Ions and water .
move toward the electrodes.- ' . . • ' ' • ' • - ' '

Use of mechanical equipment to
physically mix the subsurface. Soil

Relative
Waste and Site Relative Capital O & A/1

Retain Reject Characteristics Effectiveness Implementability Cost Cost Retain Reject Screening comments

•' :•• . X •'• '. Rejected because not proven :. : . . . .- . ; • • • . ' - . . : ' . • : - . - • "" - - " . . . ' :
• • ' • ' . . ' ' effective for removal of. lead and • ' • • ' ' - . • : •'';.-. ::'-: .". '"•• '• ' • • : . • - .
. . . . . ' . .not implementable on residential . • •' • " . ' • , '. ••• ' • ., •'-.-.' ' • • ' - - • •

'" ;' > ' - : " ' . . ' " yards.- ' ' • ' • ' • • .-,-..' : ' '•'• .. ' . ' : . ' . . . ; • ."'.".-; . : • . ' ' . - . - ; ' ; . ; . - . ' ' . ' V ...- • - • . " •- ' : - . . •
' • v . . ; • • ; , •: f ".-• ' •; ^. ' • • . ' . , . ' . - • . ' 7 . " ' . - '

' - ' . . - . . . i • . • ' • . - ' ' - . ' - • • . ' • • • ' . " • • ; . • • • - . * • ' • ' - . ' • ' ' . • • '
• •' : . - ".- \, ; - - ' - ' • - ' - • " . ' . • ' ' . • . ': '• " ' '. ~ .'- . ' ' ' .' '

' : • . . -. ' J '"• • ' • •' ' ' '• • • - • ' • " • . . ' - • ' ' • ' • - - • • . .

X Technically implementable. Effective in reducing COG In-situ soil mixing has been Moderate. None X Retained,
concentrations to below used for a number of years in

mixing can be combined with soil
solidification/stabilization to minimize
erosion potential and availability of
soil for direct contact ingestion and
inhalation.

RGOs where deeper soil is
minimally contaminated.
Can also be used with
stabilization additives to
reduce erosion potential
and availability of lead.

the construction industry.
Implementation may be
limited to shallow soils in
areas populated with
underground utilities.

'Soil flushing -:'. • In situ leaching method using . •
. extraction wells and addition .of water

to soils to. flush contaminants from . • ;

'• ;'soil. . •• \ .- ' ' ^ '"•''";'..". ; ' . ; • ' / - ' ' • " '

''.'' X . Rejected because lead has : ,;"" " '. ." , • . •'. . ; . " , . - . - . . /,:--^ , ' . - ! . '
- - limited rnobjlity and would not • . ..--'. . : '.". . ; . ' " ' , - . • . ' . - - ' . '' "'1

flush to grp'undwater without the -, - " ; '-, V -_ , '• ' - ' - ' . i
. addition of flushing agents such . . ' , . . •. '.' ." ' ",- ; ••• .

as acid (see below for chemical' : - ;. .;- • . - • • " - ' . . - -' . ' • • ' : . .' :•;
.. . . ' jempval technologies). . ' . , . : , ;.v :..' • . ' . ' • - ' • • - • . ' . " ' • .•• • "-

' ' • ' ' •• ". ' : ' • • - : • ' ' • : • ' - ' ' . " • • ' ; . . P '''-A.,/ . - . ' . i :-"'
!'-':'^ . :• - . - . • • • ' , : '1

' • . ' • ' . ' • • • • • • • • • "'.-::•;'- ':•'•".-:•,, -:^;-'; ' • , ..•'•':\:^i:.^."-. --."'-.•

''.-.. '^- ""':'.; - ::-"-/.". ;" - ' . ' " .'/'̂  '̂.l •'•"'••' '• - ' '•• '^ '• ' . ' - . • "'::' / - ' - ^ - : ' - - ' j

Stabilization/ Physically or chemically binds
solidification contaminants in solidified matrix.

Technically implementable. Effective in limiting
migration through erosion
and limiting availability of
lead or other COCs for
direct contact ingestion or
inhalation. May be
effective for creek bank
stabilization. Does not
however remove
contaminants.

Implementable. Moderate. Low Retained.

Soil Vapor ;.;:;
. Extraction -. ' .•"•• ."

-. Vitrification

In situ process; for removing VOCs .; •", .'
;frbm the vadose zone soil. VDCs are • . ' . - • / . .
volatilized by forcing air through" the", ''- . .

•subsurface using w'ells screeried in •
"the vadose zone. .' ^ .. ; . .

'Soil,heated and converted-in place :.: .; -.'
into durable glass'-Iike material. \ -/. - •

Thermal ./ ";.;'•
Treatment-' ••

"/.-Trierrnai-
-Desorption

'. Desorbs organic compbunds from soil
• at 500°'F to'1,0.00°F.,.-;.;.:-:-;';..;•,• /.. '••"

X .' '

: Not applicable to lead and other
low volatility; COCs, ."..;'• , .

Energy intensive and not ';
. applicable due to many '".;_".
--subsurface utilities .qnsite. - • .-

Technology is not widely. " - . . . . "•
. commercially available: ;

Energy intensive and not . -.
''applicable due' to. many • J--,'.y •
.subsurface utilities onsite'..High

' energy required and this rnethpd
generally causes elqctrical/fire .

. concerns. ':"• ••-. " '.. •-" ~'
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TABLE 3-2

Technology Screening for Soil
Brown's Dump Site Feasibility Study

Primary Screening Secondary Screening

General
Response

Action
Remedial

Technology Process Options Description Retain Reject
Waste and Site
Characteristics Effectiveness Implementability

Relative
Relative Capital O & M

Cost Cost Retain Reject Screening comments

Clay Cap --- , ' , . . 2-fbot-thick low-permeability clay cap.'
'.-"••• ' May include drainage layer and \

- . :-. *'• vegetative layer. '• ; • : " • . - >-

/Geqmembrahe ' Geomembrane cap and ;drainage ';-•/
Cap ,.= ••" layer with a vegetated soil, cover. ••; ~

Native Soil

Surface
Controls

Regrading and
vegetation

Removal Excavation Excavation

X

Multilayer Cap'/- • Synthetic membrane/ahd'iMcoUthipk .
•'. • ' . . . - ' : ' • ' • • > : • . • • • ; low-permeability day cap with'a .•„•:..

• : '-. ' . " " • • ' • . ':.-.. ''''.'•' .drainage layer arid vegetated soil . .;

;";.'.'.' '. . .-L . cover. Total cap thickness of about-5,
. ' • " ' . - ' . . • - . : - ' . - .feet. • ' . " • > - ; • " . • • " • • ' • ' • ' :

Non-impacted native soil placed over
the areas exceeding RGOs.

Regrade to promote runoff and
reduce infiltration, install stormwater
diversions, and vegetate.

Removal of contaminated soil with a
variety of equipment such as mini-
excavators, bobcats and hand tools.

Rejected because the low_ . -.
permeability, of clay is not .
needed because of the low .- '•-.
mobility of lead and other COCs.'.
Would not be suitable for':
residential lawns,-vegetable
gardens and ornamental' plants.

'Rejected because control of
infiltration, for which the ' ...
geomembrane is best suited, is
not needed. The'geomembrane •

•would limit infiltratipaand could
pause wetfconditipris on lawns
and around homes'. '• •

.Rejected because control of

.infiltration is'-not -needed arid .not
"technically implemehtable in
residential yards. The multilayer
cap would require excavation of
yards to about 5 foot depth to
allow construction of the cap. .
Presence .of underground. . - . . .
utilities would rha:ke the cap;'.

.'ineffectiyeirprai.na'ge aboye ^.
'impermeable layers would hot.
be" possible and cap integrity
would be cornpromised because
of root systems of large trees.

. - / •> '-Y •. •-_ -,"'
. • ' * . i i • - " • " • "

Technically implementable.
Suitable for low mobility
contaminants such as Pb and
other site COCs.

Technically implementable.

Technically implementable.

Effective in limiting direct
human contact and
minimizing erosion.
Applicable to low mobility
site COCs.

Effective in areas where
erosion is a concern.
Some regrading of school
property and banks of
Moncrief Creek may be
necessary to minimize the
potential for soil erosion.

Effective in removing
contaminated soil
exceeding RGOs. Soil
contamination can be
easily excavated. Near
trees and buildings smaller
excavation equipment is
needed.

Easily implemented though
may require some removal of
contaminated soil to allow
proper runoff from the lot.
May require re-planting
bushes and small trees and
other fixed site features.

Implementable but will
require controls to minimize
creek siltation and bank
erosion during construction.

Implementation for
residential property will
require extensive
coordination and planning.

Low. Low. Retained.

Low. Low. Retained.

Cost is moderate
to high for
excavation on
small residential
properties.

None Retained.
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TABLE 3-2
Technology Screening for Soil
Brown's Dump Site Feasibility Study

Primary Screening Secondary Screening

General
Response

Action

No Action

Monitoring

Remedial
Technology

None

Soil Sampling
and Analysis

Process Options Description

Sampling and analysis of soil either to
confirm adequacy of soil remediation
or the long-term attenuation of
contaminants.

Retain Reject
Waste and Site
Characteristics Effectiveness Implementability

Relative Capital
Cost

Relative
O & M
Cost Retain Reject Screening comments

Technically implementable.

Institutional
Controls

Administrative Restrictive
Restrictions Covenants

Local Ordinances,
Building Permits,
Deed Notices

Restrictive covenants on property
deeds to provide notification of the
presence of contaminated soil,
require proper health and safety
during excavation, and require proper
disposal of excavated soil.

Restrictions passed by city ordinance,
deed notices and building permits to
provide notification of the presence of
contaminated soil, require proper
health and safety during excavation,
require proper disposal of excavated
soil or potentially prevent future
construction until sampling and
potentially remediation is performed.

Technically implementable for
portions of site.

Technically implementable.

Ineffective alone in
meeting remedial
objectives because lead
does not attenuate
appreciably over time.
Used in conjunction with
other technologies though
it is effective for
determining adequacy of
remediation.

Hazardous waste remains
onsite. The effectiveness
is dependent on the
maintenance of the
restrictions over time.

Hazardous waste remains
onsite. The effectiveness
is dependent on the
maintenance of the
restrictions over time.

Easily implementable. Low Low

Required by the NCR for
comparison to other
alternatives.

Retained.

Potentially implementable on
former school property but
very difficult to implement on
residential properties.

Potentially implementable on
former school property but
very difficult to implement on
residential properties.

Low. Low. Retained.

Low. Low. Retained.

Access •• -
Restrictions

-Fence Site •• • > -Fence site to.restrict access.'- Fencing the former school ... ' _ . . '
-property would prevent future••.- ." : .
use but is not'reasonable given -.--•'.
the need for useable land in this "•• -
urban area.'Not applicable tp' :

.residential properties. ..

Containment Engineered
Caps

Asphalt or
Concrete Cap

Asphalt or concrete cap. Technically implementable.
Minimizes potential for direct
contact and erosion.

Effective in limiting
potential for direct contact
and erosion.
Contaminated soil is left
onsite.

Not applicable to majority of
site but can be used in areas
where hard surfaces are
desired such as sidewalks,
driveways, and parking lots.

Low. Moderate Retained.

.".Chemical-Sealant/'•'•' Water<lispersible emulsions and/pr: - ' • ' . >
'Stabilizers.-- "";! .[-'V ! resins placed over trie i.mpafcted, \-.,,, Y -' r..~,

, ;i
 :.:; >'.'.:>_ '"-"areas to form a crust that reduces. V. • ' • : " - • • •~- : ' -V-

'•-':; •.'..' •• ';v'-"•' '=-water and wind or dust erosion. .Most • " •. .:',,:'.~
•'•>'=••••• .'•-' •'"•• ' . : ' - .- -, arehontoxictq plants and anirnais.•'••4':;;,;/-..
: " - ";. ' ;.. •• .Temporary^ cover .only. . :.- ' . ;t '-";"•. . v : : : " •

^Rejected fpr jts temporary
:-h'a'ture. " : ' • ' " . - ' ' - • • . - L .' •'.
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TABLE 3-3

Retained Technologies and Process Options
Brown's Dump Site Feasibility Study

General Response Action Technology Process Options

No Action

Institutional controls

Containment

Removal

In-situ Treatment

Ex-situ treatment

Disposal

None

Administrative Restrictions

Monitoring

Engineered Caps

Surface Controls

Excavation

Physical Treatment

Biological Treatment

Physical Treatment

Landfill

None

Restrictive Covenants

Local Ordinances, Building Permits Deed Notices

Soil Sampling and Analysis

Asphalt or Concrete

Native Soil

Regrading and Vegetation

Excavation

In-Situ Soil Mixing

Stabilization/ Solidification

Natural Attenuation

Solidification/ Stabilization (as needed to meet
TCLP limits and LDRs)

Subtitle D Landfill

GNV310038511585.00 C/051110027



4 9 H O 6 8
TABLES

LJ

TABLE 4-1

Assembly of Remedial Alternatives
Brown's Dump Site Feasibility Study

Alternative 1
Technology/

Process Option No Action

No Action X

Monitoring

Administrative

Alternative 2

Soil Cover with
Excavation and
Offsite Disposal

X

X

Alternative 3

Shallow Excavation,
Offsite Disposal and

Soil Cover

X

X

Alternative 4

Deep Excavation
and Offsite Disposal

X

X
Restrictions on Land
Use

Engineered Caps/
Asphalt or Concrete

Native Soil

Surface Controls/
Regrading and
Vegetation

Excavation of
Soil/ash

Physical Treatment/
In-Situ Soil Mixing
Stabilization/
Solidification

Physical Treatment/
Ex-Situ
Solidification/
Stabilization

Subtitle D Landfill

X

Minimum 0.5-foot Soil
Cover

X

As needed to provide
soil cover

Estimated 30,000 in-
situ cys

Minimum 2-foot Soil
Cover

As needed to provide
soil cover

Estimated 85,000 in-
situ cys

All soil/ash > RGOs
to water table

Estimated 290,000 in-
situ cys

As needed to meet
LDRs

X

As needed to meet
LDRs

As needed to meet
LDRs

X

a Ex situ stabilization of soil/ash exceeding TCLP limits prior to offsite disposal in a Subtitle D Landfill is included in
alternative, thus making in-situ stabilization unnecessary.

LJ
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TABLE 5-1

Detailed Evaluation Criteria
Brown's Dump Site Feasibility Study

Threshold Criteria

Compliance with
ARARs

Overall Protectiveness is the primary requirement that remedial actions must meet under
Protection of Comprehensive Environmental Response, Compensation, and Liability Act of 1980
Human Health (CERCLA). A remedy is protective if it adequately eliminates, reduces, or controls all
and the current and potential risk posed by the site through each exposure pathway. The
Environment assessment against this criterion describes how the alternative achieves and maintains

protection of human health and the environment.

Compliance with ARARs is a statutory requirement of remedy selection. ARARs are cleanup
standards, standards of control, and other substantive environmental statutes or regulations
that are either "applicable" or "relevant and appropriate" to the CERCLA cleanup action (42
USC 9621 [d] [2|). Applicable requirements address a hazardous substance, pollutant,
contaminant, remedial action, location, or other circumstances at a CERCLA site. Relevant
and appropriate requirements are those that, while not applicable, address problems or
situations sufficiently similar to those encountered at the CERCLA site that their use is well
suited to environmental or technical factors at a particular site. The assessment against this
criterion describes how the alternative complies with ARARs or presents the rationale for
waiving an ARAR. ARARs are identified in Appendix A and are summarized in Section 2.2.1.

Balancing Criteria

Long-term
Effectiveness
and Permanence

Reduction of
Toxicity, Mobility
or Volume
through
Treatment

Short-term
Effectiveness

Implementability

Cost

This criteria reflects CERCLA's emphasis on implementing remedies that will protect
human health and the environment in both the long term and the short term. The
assessment of alternatives against this criterion evaluates the magnitude of residual risks
at a site after completing a remedial action or enacting a no-action alternative and includes
evaluation of the adequacy and reliability of controls.

This criteria addresses the statutory preference for remedies that employ treatment as a
principal element. Factors to be considered include: 1) the treatment or recycling process
and materials treated, 2) the amount of contaminants destroyed, treated or recycled, 3) the
expected reduction in TMV, 4) the degree to which the treatment is irreversible, 5) the type
and quantity of treatment residuals, and 6) the degree to which the treatment reduces the
inherent hazards posed by the principal threats at the site.

Short-term effectiveness examines the effectiveness of alternatives in protecting human
health and the environment (i.e., minimizing risk associated with an alternative) during
construction and implementation of a remedy until the response objectives have been met.
Factors to be considered include: 1) short-term risks to the community, 2) short-term risks
to workers, 3) potential construction-related environmental impacts and 4) time until
protection is achieved.

Implementability addresses the technical and administrative feasibility of the alternative
and the availability of the goods and services needed to implement it.

Cost encompasses all engineering, construction, and operation and maintenance (O&M)
costs incurred over the life of the project. The assessment against this criterion is based on
the estimated capital, operation and maintenance and present worth cost of each
alternative. Present worth is a method of evaluating expenditures, such as construction and
O&M, which occur over different lengths of time. This allows costs for remedial alternatives
to be compared by discounting all costs to the year that the alternative is implemented. The
present worth of a project represents the amount of money, which if invested in the initial
year of the remedy and disbursed as needed, would be sufficient to cover all costs
associated with the remedial action. As stated in the RI/FS guidance (USEPA 1988b),
these estimated costs are expected to provide an accuracy of + 50 to - 30 percent.
Appendix B provides a breakdown of the cost estimate for each alternative.

LJ
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TABLE 5-2

Detailed Evaluation of Remedial Alternatives
Brown's Dump Site Feasibility Study

Alternative:
Criterion Alternative 1- No Further Action

Alternative 2- Soil Cover with Excavation and Offsite
Disposal

Alternative 3- Shallow Excavation, Offsite Disposal and Soil
Cover Alternative 4- Deep Excavation and Offsite Disposal

1. Overall protection of human
health and the environment.

The risks to residents exposed to the
surface or subsurface soil for the school
properly area and the fenced area north
of the property would continue to
exceed the acceptable non cancer risk
threshold (HI greater than 1) and
exceed an ELCR of 1 x 10'4.

Soil lead concentrations would continue
to exceed the RGO of 400 mg/kg. Lead
concentrations greater than this value in
residential areas surrounding the school
property are considered a potential
public health threat, depending on the
bioavailability of lead and the level of
exposure pathway completeness.
Land use restrictions to minimize
potential exposure to subsurface soil
exceeding RGOs would not be enacted.

The soil cover, administrative restrictions and stabilization of the
creek banks are protective of human health and the
environment.
Soil cover minimizes potential for direct contact with soil
exceeding RGOs, thus preventing unacceptable risks from this
exposure path.
Potential for human exposure to subsurface soil will be
minimized through administrative restrictions.
Risk assessment concluded that a potential unacceptable risk
exists from ingestion of vegetables grown in soil with lead
exceeding RGOs. Excavation and backfilling with topsoil to
depths of 2 feet would be necessary in areas where residents
maintain vegetable gardens.
Soil cover reduces risks to terrestrial biota from direct contact
with contaminated soil.
Erosion of soil exceeding RGOs is prevented through soil cover.

Stabilization of Moncrief Creek banks prevents erosion of soil
and ash with subsequent contamination cf creek sediments.
Risks related to construction are manageable although dust
control will be important and safe loading and transport of an
estimated 12,000 trucks during the 18 month construction
period will be important.

The soil cover, removal of shallow soils exceeding RGOs in
residential areas, administrative restrictions and stabilization of the
creek banks are protective of human health and the environment.
Soil cover minimizes potential for direct contact with soil exceeding
RGOs, thus preventing unacceptable risks from this exposure path.

Potential for human exposure to subsurface soil below 2 feet will be
minimized through administrative restrictions.

Soil cover reduces risks to terrestrial biota from direct contact with
contaminated soil.

Erosion of soil exceeding RGOs is prevented through soil cover.
Stabilization of Moncrief Creek banks prevents erosion of soil and
ash with subsequent contamination of creek sediments.

Risks related to construction are manageable although dust control
will be important and safe loading and transport of an estimated
34,000 trucks during the 24 month construction period will be
important.

The excavation and offsite disposal of soils exceeding RGOs and
stabilization of the creek banks are protective of human health
and the environment.

Direct contact risks are eliminated through removal of the soil
posing unacceptable risks.

Risks to terrestrial biota from direct contact with contaminated
soil are nearly eliminated. Soil exceeding RGOs will remain
below buildings, roadways, driveways and sidewalks.
Erosion of surface soil and soil along stream banks exceeding
RGOs is eliminated.
Risks related to construction could be significant and would have
to be actively managed. Dust control efforts will be important
because nearly all the ash with high concentrations of lead will be
excavated, loaded into trucks and transported offsite. The
potential for vehicle or pedestrian accidents is much higher for
this alternative because of the estimated 78,000 trucks to be
loaded and driven through the surrounding neighborhoods during
the 32 month construction period.

2. Compliance with ARARs The USEPA chemical- specific ARAR of
400 mg/kg for lead would not be met by
this alternative because exposure to
soils containing 400 ppm lead could
occur.

The USEPA chemical- specific ARAR of 400 mg/kg for lead
would be met by this alternative.
FAC 62-785 Brownfield Cleanup Criteria of a minimum of 2 feet
of soil meeting residential cleanup criteria would not be met.
However this regulation is a TBC and is not required to be met
for Brown's Dump Site.

RCRA requirements for disposal of contaminated soil would be
met. Specifically, excavated soil would be tested for TCLP lead
and the soil would be treated to levels below the TCLP limit of 5
mg/L. LDRs for contaminated soil (the higher of 90% reduction
in constituent concentrations or 10 x UTS) would also be met
prior to landfilling the soil as a solid waste.
Regulations requiring control of erosion and particulate
emissions during construction activities would be met.
Construction activities along the banks of Moncrief Creek would
be conducted in a manner that minimizes impacts to aquatic
habitats.

The USEPA chemical-specific ARAR of 400 mg/kg for lead would be
met by this alternative.

RCRA requirements for disposal of contaminated soil would be met.
Specifically, excavated soil would be tested for TCLP lead and the
soil would be treated to levels below the TCLP limit of 5 mg/L. LDRs
for contaminated soil (the higher of 90% reduction in constituent
concentrations or 10 x UTS) would also be met prior to landfilling the
soil as a solid waste.
Regulations requiring control of erosion and particulate emissions
during construction activities would be met.
Construction activities along the banks of Moncrief Creek would be
conducted in a manner that minimizes impacts to aquatic habitats.

The USEPA chemical-specific ARAR of 400 mg/kg for lead would
be met by this alternative.
RCRA requirements for disposal of contaminated soil would be
met. Specifically, excavated soil would be tested for TCLP lead
and the soil would be treated to levels below the TCLP limit of 5
mg/L. LDRs for contaminated soil (the higher of 90% reduction in
constituent concentrations or 10 x UTS) would also be met prior
to landfilling the soil as a solid waste.
Regulations requiring control of erosion and particulate emissions
during construction activities would be met.
Construction activities along the banks of Moncrief Creek would
be conducted in a manner that minimizes impacts to aquatic
habitats.
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TABLE 5-2
Detailed Evaluation of Remedial Alternatives
Brown's Dump Site Feasibility Study

Alternative:
Criterion Alternative 1- No Further Action

Alternative 2- Soil Cover with Excavation and Offsite
Disposal

Alternative 3- Shallow Excavation, Offsite Disposal and Soil
Cover Alternative 4- Deep Excavation and Offsite Disposal

3. Long-term effectiveness and permanence
(a) Magnitude of residual risks ° No significant change in risk because no

action taken.

o Volume of soil exceeding RGOs Is
309,000 cy.

(b) Adequacy and reliability of
controls

° Not applicable

The soil cover prevents risks related to direct contact with
surficial soils. Residual direct contact risks exceeding
acceptable levels however would occur if subsurface soil from
resident excavations was spread on the surface where long-
term exposure to the soil could occur. Based on the risk
assessment results for exposure to subsurface soil, these risks
would be a HI of 25 and an ELCR of 4 x 104. In addition lead
concentrations greater than 400 mg/kg would occur if
subsurface soil was spread on the surface. This presents a
potential public health threat, depending on the bioavailability of
lead and the level of exposure pathway completeness.
Residual volume of soil exceeding RGOs Is 303,000 cy.

Potential unacceptable risks would occur if vegetables were
grown in areas where lead exceeds RGOs in the root zone of
the plants.

Administrative restrictions are expected to be effective in
minimizing the potential for surface spreading of soil excavated
from below the soil cover. Area contractors would be made
aware of the requirements for proper disposal of subsurface soil
from the area as they obtain the necessary building permit.
Residents would also be made aware of the need for proper
disposal. It is unlikely that a resident would excavate a large
area of subsurface soil and spread it on the surface because it
would require use of excavation equipment that most residents
are not trained to operate. Smaller hand excavations, such as
that necessary to plant bushes, are unlikely to result in a
substantial exposure area.

The soil cover prevents risks related to direct contact with surficial
soils. Residual direct contact risks exceeding acceptable levels
however would occur if subsurface soil was spread on the surface
where long-term exposure to the soil could occur. Based on the risk
assessment results for exposure to subsurface soil, these risks
would be a HI of 25 and an ELCR of 4 x 10". In addition lead
concentrations greater than 400 mg/kg would occur if subsurface soil
was spread on the surface. This presents a potential public health
threat, depending on the bioavailability of lead and the level of
exposure pathway completeness.

Residual volume of soil exceeding RGOs Is 210,000 cy.

Administrative restrictions are expected to be effective in minimizing
the potential for surface spreading of soil excavated from below the
soil cover. Area contractors would be made aware of the
requirements for proper disposal of subsurface soil from the area as
they obtain the necessary building permit. Residents would also be
made aware of the need for proper disposal. It is unlikely that a
resident would excavate soil from below 2 feet or excavate a large
area of subsurface soil and spread it on the surface because it would
most likely require use of excavation equipment that residents are
not trained to operate. Smaller hand excavations, such as that
necessary to plant bushes, are unlikely to be at depths greater than
the 2 foot cover thickness or result in a substantial exposure area.

Residual risks related to direct contact would remain only if soils
exceeding RGOs from below buildings, roadways, driveways and
sidewalks are excavated and spread on the surface. Based on
the risk assessment results for exposure to subsurface soil, these
risks would be a HI of 25 and an ELCR of 4 x 10". In addition a
potential public health threat from exposure to lead
concentrations greater than 400 mg/kg would occur if subsurface
soil was spread on the surface.

Residual volume of soil exceeding RGOs (i.e. below buildings,
roadways, driveways and sidewalks) is 50,000 cy.

Administrative restrictions are expected to be effective in
minimizing the potential for surface spreading of soil excavated
from below buildings, roadways, driveways or sidewalks. Area
contractors would most likely perform such excavations and
would be made aware of the requirements for proper disposal of
subsurface soil from the area as they obtain the necessary
building permit.

4. Reduction of toxicity, mobility, or volume through treatment

(a) Treatment process used o Not applicable.

(b) Degree and quantity of TMV o Not applicable.
reduction

(c) Irreversibility of TMV
reduction

(d) Type and quantity of
treatment residuals

(e) Statutory preference for
treatment as a principal
element

Not applicable.

None, because no treatment included.

Preference not met because no active
treatment included.

Solidification/stabilization of soil and ash exceeding TCLP limits.

An estimated 3,700 cy of soil/ash would be treated to reduce the
leachability of lead to less than 5 mg/L, as measured using the
TCLP test.

Lead is not destroyed in the solidification/stabilization process
but rather its mobility is significantly reduced. The treated
soil/ash would be contained in a Subtitle D landfill, further
reducing its potential to migrate.

The treated residuals will include the 3,700 cy of soil/ash plus
the stabilization/solidification agent. The
solidification/stabilization agents will not increase the volume of
treated soils substantially.
Preference met because treatment is directed at the
contaminants posing the principal threat.

Solidification/stabilization of soil and ash exceeding TCLP limits.

An estimated 9,000 cy of soil/ash would be treated to reduce the
leachability of lead to less than 5 mg/L, as measured using the TCLP
test.

Lead is not destroyed in the solidification/stabilization process but
rather its mobility is significantly reduced. The treated soil/ash would
be contained in a Subtitle D landfill, further reducing its potential to
migrate.
The treated residuals will include the 9,000 cy of soil/ash plus the
stabilization/solidification agent. The solidification/stabilization agents
will not increase the volume of treated soils substantially.

Preference met because treatment is directed at the contaminants
posing the principal threat.

Solidification/stabilization of soil and ash exceeding TCLP limits.

An estimated 30,000 cy of soil/ash would be treated to reduce the
leachability of lead to less than 5 mg/L, as measured using the
TCLP test.

Lead is not destroyed in the solidification/stabilization process but
rather its mobility is significantly reduced. The treated soil/ash
would be contained in a Subtitle D landfill, further reducing its
potential to migrate.
The treated residuals will include the 30,000 cy of soil/ash plus
the stabilization/solidification agent. The solidification/stabilization
agents will not increase the volume of treated soils substantially.

Preference met because treatment is directed at the
contaminants posing the principal threat.
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TABLE 5-2
Detailed Evaluation of Remedial Alternatives
Brown's Dump Site Feasibility Study

Alternative:
Criterion Alternative 1- No Further Action

Alternative 2- Soil Cover with Excavation and Offsite
Disposal

Alternative 3- Shallow Excavation, Offsite Disposal and Soil
Cover Alternative 4- Deep Excavation and Offsite Disposal

5. Short-term effectiveness
(a) Protection of workers during

remedial action

(b) Protection of community
during remedial action

° No construction activities, so no risks to
workers.

No construction activities, so no short-
term risks to community.

(c) Environmental impacts of
remedial action

(d) Time until RAOs are
achieved

No construction activities, so no
environmental impacts from remedial
action.

RAO's not achieved.

Employing appropriate health and safety procedures and
protective equipment can minimize risks to workers from
exposure to contaminants. Construction-related injury risks
would also be minimized through implementation of the plan.

Risks to community during construction would be minimized
through implementation of a construction health and safety plan.
Specific elements of plan would focus on minimizing dust
generation through use of dust control measures such as soil
wetting and minimizing safety threats to the community by
control of access to the construction area.
Also truck transport routes would be selected to minimize
impacts from noise and inconvenience associated with the
estimated 12,000 truckloads of soil that would be transported to
or from the site. Based on an 18 month construction schedule
about 30 trucks would be entering and leaving the site each
day.

Environmental impacts will likely be limited to erosion of soils
during excavation, particularly during stabilization of the stream
banks. The impacts can be minimized through the use of
appropriate erosion control measures or stream diversion during
construction.
RAOs achieved at completion of the estimated 18 month
construction schedule.

Employing appropriate health and safety procedures and protective
equipment can minimize risks to workers from exposure to
contaminants. Construction-related injury risks would also be
minimized through implementation of the plan.
Risks to community during construction would be minimized through
implementation of a construction health and safety plan. Specific
elements of plan would focus on minimizing dust generation through
use of dust control measures such as soil wetting and minimizing
safety threats to the community by control of access to the
construction area.

Also truck-transport routes would be selected to minimize impacts
from noise and inconvenience associated with the estimated 34,000
truckloads of soil that would be transported to or from the site. Based
on a 24 month construction schedule about 60 trucks would be
entering and leaving the site each day.

Environmental impacts will likely be limited to erosion of soils during
excavation, particularly during stabilization of the stream banks. The
impacts can be minimized through the use of appropriate erosion
control measures or stream diversion during construction.

RAOs achieved at completion of the estimated 24 month
construction schedule.

Employing appropriate health and safety procedures and
protective equipment can minimize risks to workers from
exposure to contaminants. Construction-related injury risks would
also be minimized through implementation of the plan.
Risks to community during construction would be minimized
through implementation of a construction health and safety plan.
Specific elements of plan would focus on minimizing dust
generation through use of dust control measures such as soil
wetting and minimizing safety threats to the community by control
of access to the construction area.

Also truck transport routes would be selected to minimize impacts
from noise and inconvenience associated with the estimated
78,000 truckloads of soil that would be transported to or from the
site. Based on a 32 month construction schedule about 110
trucks would be entering and leaving the site each day.

Environmental impacts will likely be limited to erosion of soils
during excavation, particularly during stabilization of the stream
banks. The impacts can be minimized through the use of
appropriate erosion control measures or stream diversion during
construction.

RAOs achieved at completion of the estimated 32 month
construction schedule.

6. Implementability
(a) Technical feasibility

(b) Administrative feasibility

© Availability of services and
materials

No technical constraints.

No impediments.

None needed.

No technical constraints although construction contractor
selection and oversight will be important in successful project
performance.
Excavation and placement of soil cover on residential properties
will require extensive coordination with local community officials
and individual residents.
Administrative restrictions will also require close coordination
with local officials.
Trail Ridge landfill has sufficient capacity to accept soil for
disposal.
Services and materials readily available for other alternative
components.

No technical constraints although construction contractor selection
and oversight will be important in successful project performance.

Excavation and placement of soil cover on residential properties will
require extensive coordination with local community officials and
individual residents.
Administrative restrictions will also require close coordination with
local officials.
Trail Ridge landfill has sufficient capacity to accept soil for disposal.

Services and materials readily available for other alternative
components.

No technical constraints although construction contractor
selection and oversight will be important in successful project
performance.
Excavation on residential properties will require extensive
coordination with local community officials and individual
residents.
Administrative restrictions will also require close coordination with
local officials.
Trail Ridge landfill has sufficient capacity to accept soil for
disposal.
Services and materials readily available for other alternative
components.

7. Total Cost Capital Cost $0
Average Annual O&M Cost $3,900
Total Present Worth Cost $50,000

Capital Cost $10,600,000
Average Annual O&M Cost $38,000
Total Present Worth Cost $11,100,000

Capital Cost $19,900,000
Average Annual O&M Cost $38,000
Total Present Worth Cost $20,400,000

Capital Cost
Average Annual O&M Cost
Total Present Worth Cost

$42,900,000
$3,900

$43,000,000

a For a detailed listing and analysis of key ARARS, see Appendix A.
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TABLE 5-3
Summary Cost Table
Brown's Dump Site Feasibility Study

Alternative

Average
Capital Annual O&M

Costs (S) (S)

Total Project
Present Worth

Costs (S)

Alternative 1 - No Further Action 0 $3.900 $50,000

Alternative 2 - Soil Cover with Excavation and $10,600,000 $38,000 $11,100,000
Offsite disposal

Alternative 3 - Shallow Excavation, Offsite Disposal $19,900,000 $38,000 $20,400,000
and Soil Cover

Alternative 4 - Deep Excavation and Offsite $42,900,000 $3,900 $43,000,000
Disposal
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TABLE 5-4

Cost Sensitivity of Discount Rates
Brown's Dump Site Feasibility Study

Alternative

Total Present Total Present
Worth Costs Worth Costs

3% Discount
Rate (S)

7% Discount
Rate (S)

LJ

L_J

Alternative 1 - No Further Action

Alternative 2 - Soil Cover with Excavalion and
Oftsite disposal

Alternative 3 - Shallow Excavation, Offsite
Disposal and Soil Cover

Alternative 4 - Deep Excavation and Offsite
Disposal

Total Present
Worth Costs

10% Discount
Rate (S)

$100,000 $50,000 $40,000

$11,600,000 $11,100,000 $11,000,000

$20,900,000 $20,400,000 $20,300,000

$43,000,000 $43,000,000 $42,900,000

u

u

u
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SPRING DRIVE

Mary McLeod Bethune
Elementary School
Property Line

Brown's Dump
Approximate Location

I "| Moncrief Creek
Perimeter Line

I ] Parcels
A/ Centerline

Figure I -
Brown's Dump Site Location



Mary McLeod Bethune
Elementary School
Property Line
Brown's Dump
Approximate Location

| | Moncrief Creek

100 Foot Buffer of Perimeter Line

(CD] Peri meter Line
I f Parcels
/\/ Centerline

Figure 1 - 2
Latest Perimeter Line Extent

of Ash & Ash Soil Mixture
Brown's Dump Site
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Figure 1 - 3
Brown's Dump Site

Feasibility Study
Remedial Investigation Results For Ash & Lead

I I Ash < 25% Lead < 400 ppm
I I Ash > 25% Lead < 400 ppm
I I Ash > 25% Lead > 400 ppm
I I Ash < 25 % Lead > 400 ppm
I | Lots Identified For Remediation

From Phase I
fZ3 Lots With Only 1 Lead Sample > 400 ppm
I I Unsampled Parcels - Access

Could Not Be Obtained
I I Moncrief Creek

Mary McLeod Bethune
Elementary School Property Line
Brown's Dump
Approximate Location

I I Parcels



Figure 2 - 1
Brown's Dump Site

Feasibility Study
Areas Exceeding RGOs

Ash < 25% Lead < 400 ppm
CH Ash > 25% Lead < 400 ppm

Ash > 25% Lead > 400 ppm
I I Ash < 25 % Lead > 400 ppm
Gil Residential Parcel With

Ash < 25 % Lead < 400 ppm
RGO Exceeded

I I Lots Identified For Remediation
From Phase I

[53 Lots With Only 1 Lead Sample > 400 ppm

I I Unsampled Parcel Tentatively Identified
For Remediation
Mary McLeod Bethune
Elementary School Property Line

I I Moncrief Creek
I I Parcels
/V/Centerline
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Figure 4 -
Brown's Dump Silt

Fensihility Study
Alternatives 2 & 3

L_J Ash < 25% Lead < 400 ppm
I I Area To Be Covered With

Minimal Excavation
EZI Parcel to be Excavated as Needed

with Backfill of Soil Cover
Mary McLeod Bethune
Elementary School Property Line

I | Moncrief Creek
I I Parcels
A/Center! ine



Figure 4 - 2
Brown's Dump Site

Feasibility Study
Alcrnativc 4

Deep Excavation & OlYsite Disposal

CD Ash < 25% Lead < 400 ppm
Parcel to be Covered with Excavation
As Needed
(Some Parcels Yet To Be Sampled)
Mary McLeod Bethune
Elementary School Property Line

[ | Moncrief Creek
C I Parcels
/XyCenterline

Note: This figure is preliminary and may be subject to change
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